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(54) [ 3 V - F e v^SSE&^feESI^gE 



(57) [fH»] 

law] *«Bk*, y-Ft><3s>fegTn. asm, 

[«fi£] W&<0 "J- Fb*> 1 0 i { i = i , 2. ™. 
n> #5l*S£titV£:7^>l i fcag&SgftSfcJ:-? 

»j- Fe ><^*s^nfi£Z*?*st»u »j — Kt*>«r> 
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ITOIBtt^KK: £6M&ftftji»£mBxr~t»£4>ti 

^^jj-jruusnfestwsiccs^*, «y- re 
Mte*»*KK <fc o rstaa 5 nfc& y - f tr ><£g(ia 

[ is** 2 ] ig** i tefto y - f f >&££bk «* 

«S*SXJ*i5S2A'7--t>«:MfiaaS«)y - KbOC* 
M&X*^K# . MCKfltllfi^SK J: T WB 3 nfc 

(is xi* y - k t- >v>xmmm? zct&g&t? 
*y-Fe>&ggg 0 

[IS** 3 ] 18** 1 fas&D y - F f>*3t»Btc*5 

B!af@#ii£&d^RKtt * x , mzmo y - k e > 
swr&fc**tft e > * -ccDSE**ftiaf *EftttH* 
Meaw*a#. Miaaasfeaj^s^6fl>««s^ao' 

Mi2»a*lB«8tc J: -C fciB S nfcBWSK 

* . 5 y - F b fiKA> 5<£&tiSX& y - F 

[15**4 ] ig** 1 7)S3«!>i'rti^KimM>y - 

Wz&m^mc*:<?xm\2in,tc&i) - Ktr>©*^a 

x& y - F^^Mft€i2ttr«ttflsett¥flt«w 
«cA«<f««&y-Ke>*ttitas. 
[ ib** 5 ] ig** 1 4 oc -riv^Kifisw) y - 



(2) 49BT6-3 0 0 54 i 

2 

W82«#Stf*. §fflS*WE>y~ Ft?>02%S»£Matt 
'J - F b-X5C'SI?Jffi(C « OX SMXCRDH? £ ^ tC 

MisWkoy- Kb*>tci*«4&y- Ke>cM4Brn 
aaw?«*e>jaxi»y - Kevaaarnsaow 
*tr^**Mir*c i*#8fc±ir* y- Ktf>**« 

[ig**e ] ig:** 1 7^14 0i*rtu*>ccsw©y - 

MettAB^. MBtttHD "J - F e>C#7G^?:^J2te 

ft© y- Ke^c^a^wt/r^saLtcKWT^J: 

<t y— k tr> tesss. 

[ig**7 ] ig** i ns40C'rtu^«:stt«>y - 

MI2lfiS*S^. WISI«R©y - KtT>«[>*Sa«:MS 

tg»©y - Ft- i/rtaEHffi*«ciBfl*r& 

20 MISIH 1 «>S«*iB i , Miafgftfl) y - F b* ><O^B 
&mUffl&W) - YVs<DW$W^l>X&WCW&? 

MSattStooy- Ft>tc^6$y- Fe>oi4Brn 
SKcqfe $ rns^it^T h c t t r z> y - f e 

[ Ig** 8 ] Ig** ! 7^1 4 W ^Ttl^tClE^ y - 
Fe>teBBH«:*$i*t:. 

M83ft£*S#. MStg»©U- Ftr>«[>*ia»^Me 
tRK® y - F b xMDCitC jH- 1/ Tt3£t3f=i&^R?^f 

30 Mawiotssiesi, ^lafeia^y-Fb'v^feTc^ 
*MMs»«>y - \ r v><Dm i imtc.*iixmm&ic.m 

M?att»oy- Kb*>^g^ccS9J^-NffiMU-C^ 
£««S€:itaT4 C i y - F fcT>fe*ffi 

[ig**9 ] 1 7^14 ^^rn^Hcia^cc-y - 

MKiMtKS^. MSfB»©y--Fb->©asWifi<c** 

c i t ^ * y - f tr >*ataa 

smi«aoft*H©Mffl^jE&<^r4«tt^H&^ 
so us** ! i ) tmmitimv - ?f>m&&«: 
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3 

-Kb>&g£g 

[ i 2 ] 1 0 I2$x£> 'J - K b- VfcfiSiB 

mm 1 3 ) a*«9 1 2 ©tr»rn3wcia»© 

[ ig*g ! 4 ] MBfff £ ^ 1 Otot m 2 <L CC'tlM 

fufesv 2 offltc iss $ n. ns* 1 <£3 i gnaw 2 <P® 
t XKiEWmmtk^crj: h t * ic*tt#-ST* J: ^ 

££&ft£tf. l5lsa*B<t|iriaftftBiOj»l€--|lt 
Sif*C±lC«fcO % l?IE^l^®iB^^2<7>S<L^ 

s. 

f . 

sriaKtt^s^ * -? rmta^ 1 a#* z<mt<omm 
x. 

ore**;, 

MiBUk^RK: <fc o r wsg* i aaw 2 o® ± <z>»as*« 

SStteC l?ta^ia>®<!;B5iaB2€'ai<D 
I 1S#J£ l 7 J 1 4 IE$x«[)(&BMiai'SS^ C - 

r. 



<JH¥6-30054 ! 

4 

msttB^. HB4>tt < £ <> 3 B©JSSfcS<c%f * 
< t <> 3 flcc«*S^ 6 v 0 % 

[ 0 0 0 I ] 

- Ft* FRl*@£f*ccd^£gjt? 
[ 0 0 0 2 ] 

jr - ^ ij - K b >***tt* , a 2 9 «nc vm? 

*>, CCX\ H29 <a) . (!)> & \C>i?'S-i>$: 
^fiSla, 123 2 9 < c ) It I C-m- 9 {r- VQ> *) - K b>0> 

ccd*7>* vie £ &m o ii ^11^^^1*111 * * , 

[0003] HiB*%tBS!flE>y-Ktr>8 0i < i = 

\<o®hic, ccD*-rf^8 2*aa**. -c-U'cco 

«r*^C, CCD^> > 762^i:^rffi(*f 6. C 
«>CCD^^982 l&fift<D^&m ( BSrtt r > tc» 

^6. i C^v^8 i<Cy-Kb>8 0i 

[0004] Wit«y-Ktr>80i ( • =3) cc-j: ^ 

r. r^srn j iflf^o y - k tr> 8 o i < • = 
T. rg^rnj *£.oxK>zmit % mz9 

- KC-^S^j ; tttt rxi^h D^^ffij . 199 
2 ? S <w1.8 No. 5) MS) 0 

[ 0 0 0 5 ] $ fc, Sii-fe >^*ftfflf&««) IC^< 
jr-s^)ij- B3 0ftJS<r»-CJM 

^i. CCt?. B3 0 (a > it i C^^jr-^MB^ 
6Afc^«0KI2t>1WB5«inriBIIB. 03 0 
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5 

C 9 '/ - i> 8 i vmmfr 65 1 * ffi 3 ft r i * 6ft8fl> y 
-Kt>80i OCT**. a(4-b>^a3*ssgr* 0 

■C-UTi C^;>^-S>8 1 £U-rt>8 0i cog?<J:£ 
tf-^ t y - K tf> 8 0 1 

*aSS©TBK.*&-b 8 3 u -t^jfe^HWO, 
<-«>Stt*«:=JfKfi-b>^8 3"Cfeait/, {-©BBSS: 

[0006] fll*i*y-Kfc>8 0i (»=2. 3 ) cr> 
(b ) tc^f <fc*ic, *tt*>-* , 8 3CDllSBjtfk«:*«' 

6. y-Kf>80i (i=2, 3 ) CC-jS^f n^&S 

rft£*»*c < r i c;>?*--i>y-K© 

tt&Srfij ; Kit fxi^ hagjg&ffij , iw, 5 (vo 

1-8 No. 5) MS) o 

[ o o 0 7]$ fc, &xa&v&ta*#ja* *>m&> 
ic^?ir-i>©y-Ktr>«aE*s*, @3 i^bi* 

trgzwr&o CCT\ B3 1 (a) «IC><**-1>* 

s^ifig^Twm mz i < i> > ^-©^atroEi 

U - F t > 8 0 i ©S«fflK«i,Br*&fl** 
*>-7'CHfi^*S8 4®y**S8 5-friftg'r^ 0 * 
l/C*BfeB8 4 *&JBEM£ ftfcWSrt&S , flTtSK?) 

tf*8 63^K*a>y- Ffc*>8 0i CHH^iiiaor 
ft*«S8 5K«*sn**ftft*««B8 5«U*iti 
Ori2tfc?*. £t*t\ C<3C'1^0>^S8 4^S* 

[ 0 008]C©J:*KX *Ciatft UcS*S 8 5 ©a A 

m&tttitit *C£tcj:9. i C^';M>8 i«>y- 
Kt*>8 0i ©HBfc*ff5. MArc**4~Ktr>#& 

grft^a$rft&±(.vc<,>&*5£. a*»8 5©aiA 

fcffcC^tf-C** («H¥1 - 2 6 03 4 

[ 0 0 0 9 ] EK % U-^'fflSS^fiffir *8E*©ttS 
#Jfl)#£*, H3 2*Str^CSft«r^. CCC. 03 2 
U«iS"ri2^cC'B<W»jifiiBX 1 <>^ ¥trCC*ffiT&2 

u^lTjWB8 7^6SM^9-88^u-tfA«r 

ss*s^-8 8«: 4 i:->t:sa*5nfcu 



(4) «B¥6-3 00 54 1 

5 

r c <z>&8 ore u jtotMojttt* fc, a s £ B a 

[ 0 0 I 0 ] 

>ft**tt«c^»rtt, i ct? ^8 !©i aw>y 

- K t >8 0 i iSKCD^ ? 8 2©t£@?nKift 
9Kttft9&fcttfCtt, I C^-; {r-i?8 1 XttCC'D 

^>*8 2*B*B»*3wwni*a6r, ^£a$b 

CCD*>382 

x h 7 ? y & 8 < i ^ ^ X B#£ I'/ -5 . 
[0 Oil] ±Sffl*©Si4H2>1^«:ttS'r4 ! 

c<? tr - i>© y - k e> ^a*s<c 4<5C > rit y - k 

e>80i Ti5CJ^$tjA:^-y7£^3S:(i-b>^8 3 

20 r-^di^ & fc*s> . y - k tr > 8 o i TB©*ffl«so* 

[0 0 i 2] i C;**fr-5>8 l^y-Kt>8 
0 i ©*ait % ii^ 1 0 0-20 0 /i nrc^6fca6. S(4 
-b>-y-8 3<?>tt^iO*C^. 1 0 U(L\4>n&0>®L'U\'- 

£tt*o C©J:^^Stire^^(i-b>tf8 3r' 

30 JEOJr^rfti*, 2XF7?7^F3<^t^^Si^ 

[o 013] ±iaffi*w^3aof«3ia«:ttB 

&&'©y - Kt>8 0 1 ©H*iijiT^*fi^l*^jE« 

fe i c ^ < 7 *■ - t^ii^i tfc^f t>tc*> % tm<o y - r 
^ciiir^-ci, Xffi^^f^y- Ke>8 0S#o> 

fe. £coy-Kt>80i K^-©j:^ja5CK^4t;^r 
[0014] mic* ±affi*©u--tf / itf»ftftW6 

&B6«ai*««:M-r(*. b-f«B8 7 sWBt 1 * 

8 7^Aitf £J:^&0it«:aso. -e©*ffl«:U-1f 
jyg* A ccft L -C A / 2 * / 4 ©t s*©«ffl«: f^r# o 
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7 

[ 0 0 16] 

*fcc>rs?js hfctss© tf - f tr> * tf - f 
ft* * a - s> <t . BSiXSto tf - K f> ©SM 

cwiaWftov - Fe>®n«ji*t,fcBBtt£B*& 

F*tS*T*5:5feS^^^S:«*Bi» ST 
MBS6*BX**ffliax f - £>*R£|f B® y - F t ><p 

^ttfixii tf - ptf>©wn**ttsw&aw*a 
i . m&»*hk j: mi s n& s y - f bf ><7>s: 

3?Ji 'J - F tf >©jC»»«:*^|f . BSfKBe y - 
F t > k * W%o>Tim £ m$ 6 *K#tt*A i * 

[ o oi7] */c, ±e©'J- Ke>fe£aaafc**i< 

|ijl2^*S3^^aiilHX ? - !>6RBtHk0 U - F b* > 

b#M££-?*. a y - FtoojEXattB^fecpgHU 

- F b>fcg£Sg«:j: vCg/a<*ft*. 

t o o i a ] * fc, ±12© tf - k exKffiKM' 
r. M2«j*iS«ttffl*n«:«^t:. i5aa*©y- f 

1t«*Uc*^* . & tf - F f>fl[>jE*Jatta^6«l£i4 

ax« y - k b- >o>dcAft «hw * c i <l ? * 
y- Ffcr>«*«s«cj:-7-cji.«$n-5. 
[ o oi9]$ fc, ±sa® tf - k tottaffistcfci* 
r . mattiiL^ Ate j: t mo $ n* s y - f t- ixox 
ttsxi* y - f t >©xa»*attr ^iHwaatfi^s 
*n ? & c <t t r h y - f f > MEttwc a •> r 



4SB¥6-3005 4 i 

jis£3n*o s/c, jjtoy-Ke>BaH8BKfct- 

r. BStt*B#, Wffllsea>y-Fbr>a)jfe«SM:B 

5KiftS$4rc4*o, wiaSf»«s>y-Fe>^ci4s- 
y - Fe>^iSBrnfiR^«*e>»xi*&tf - Ft* 

tf- Ftr>t«ffis<c ^^raifife^n*. 
[ o o 2 o ] *fc ±»d tf- Fe>feasag«:*jC' 
r. b5I2S*b^, wa*»a>y-Kt:>©«s»*B 

*ifi*e>»«:Sf»r *C & y - F b >ft 

<lt»cj:^*csjtt$nd« sfc, ±!a^>y-Fb>^ 

SftBccfcUC. WBftSiEBtf, IfettKOtf-Fe 

(»kcciRW'r^m3Jsr i cc**jfcBi, griais&^y 

- F ?>4^£teWG|*!fi4> tf - F b*xoSWiicc» 

<?>tf - pexc^^fty - Fe>©fi»rnBSW* 
20 ^rtx^.mmhct^'&itth tf- Ftr^tuai 

[ o 021] ±sacc- tf - F^>feasaag<cM* 
r. affi.as*s^, wiais»a>y-Fe>^*aa* 

MBMtoy - Fe>OKfllBB«:j#0'Ct*«aft«:|SBM 

^ ^> nsa i ccr-^^^i; . i«iafea© y - f t* 
7E»*we»Ss«>y - Fb'x?«jijiBtt:»i/r«t3at 

*CB«^&»2 ®ttft*Bi*WO. 8$l2SHa© tf - F 
Z>C b*KWLtlrh y - F t>fjt4ftBtd J: -? C^$ 

30 n-s>. 

[ 0 0 2 2 ] * fc, ±12© tf - F tf> feMSssBK - 
X. B£ttft£B*. BI2B*©y-Fe>©BWBK: 

P!5 ^ # ? t ^^abgfg^gdg $ ft . BS 

s*s^6ft^6n, Bi2B»a>y- Fb # >©ewa«c 
a * wr & c t *«b i r * y - k > sa-gg k j: « 

40 [ 0 0 2 3 ] * K ±.&<D tf - F b*> tt£SS«: fel - 
**nenW*A:Ci*«Bir&tf- Ke>B*SBi 

tCcfco^$n^« *fc. ±eoy-Ftf>(ttitB«c 

iST ^> RMtrtL^BA $ ft tc* A » t RWfc C i ^^St 

if* y - re >*at«B(cjt ^ j*«*n*. 

f 0 0 2 4 ] % tc % ±M<D tf - F tt£ftS«! > 
"C. Wa**(2a^4«ttcr:.»t*085iBCC % B5la»*:S 

so feci«r«Bir*y-Ftr>«a«BJcj:oa«E^n 
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Co) 

9 

[ 0 0 2 5 ] .IK, ! C>c&<LM2<?>E£0*g 

B£H*3ftfcSa6S<i. Mra2®B<c8ffi£*V B5 

*li^-StS^*Cdccj:0» Wiasi<DffliB(il»2 

an^R*. 8«s3B 1 2itfff2CE>ai«>nn<:A(tdii& 

J: SKIiiiag l ©fflXitmiaM 2 <M 
iatm2(Da^ti^jtes*Kfk5i* l piafefes 

^l«'®iBiiiaS2^®i^^Ttc4tfi^&2^CC>a-C 
*0. ffSCd^Stcj: ->-CMaS 1 5J>'^2CC«ffli<3[> 

[0 02 8] ±ia<c«fig*iiaisgccfec^c. B5ia 

*b# *e> n 0 . nsaxAB^. warn < <t *> 3 »>» 
*gWf * :i>ft < t h 3 ffl^sft ba> & ft 0 . we 

Sfl*K#, mS2^!<Oifi<tB5iaSF2CC'ffii(Dftrffi!lt 

•a. m&$tj:<ti>3m€'&fc&t®&'pv<ii>3® 40 

§» l«)ffliOT»2a«i^ftt'HI(Baj>'A*^** 
[ 0 0 2 9] 

i&U*:**? HE^ftjfeBKJi-jra^r&Ci^J: so 



4M?6-3QO&4i 
10 

[0030] t>u SEfc^'J-Kexcto^r. ft*u 
- k t* >#it?(r ft ttsa> 6 ©Stt i/c <, >fc « x£ u r c - 

»«©»»*tf $ C £ tc J: 0 , SS^OjEfiEtc S 'J - K 
t>©iE*ftl4W*fe<wef4ftXtt»J - Ktf >©fcJ«& 

*«#**C&OTJ|&±ft*. 
[0 03 I ] 

fcGHHWHT'fcO, ftBl (a) , <b>, <c > tc*€ 
[ 0 0 3 2 ] €«MU*6tfk4!>iJ - H"t*> 101 ( ! 

= 1.2, ~. n) ^isfflsntrv^^^^i id*, 

fc. C©aW^-^JH ^il^^a (lil^^T) 

tc^: ij - k t*> i 0 i ©«l*i*«:«aw*'r* J: 
^(cft-?n**. cogmt-^.M 2<o±isic^ M 

^^r^-; ^**lBl^ , r&J:5tt:ft-Jrt^• * 

fe. iSH^-^i 2<0T*(Cit MMbfcBl 3tc^ 

mi&p !H7* 1 

(Cft->t:i-&, Ol/TV-Ftf >1 Oi 0>S9IJffl^JSl 
[ 0 0 3 3 ] * /c, Cfl>»|g£*S 1 4 celt, 

i/cwfcor^^ttss (Ami) htf#y 
-Kt>ioi «cj:^r**snt:<,»««it 

XUTi <. = K 2, -. n) SO't^/^>^^IT' 
1 ( i = ! , 2, n ) «:*{B-r^»SHftffiHK ! 5 

[ o o 3 4 ] * fc % c<mm&mz \ 5 y - k 
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[ 0 0 3 5 ] b*>8*>$ >'> 1 6, S$t*hS?jl 
1 9&C?B£e>ttttiBB2 Oft. 'J - F b>0 

[0 03 6] B3K5WJ:}K:. #t38E*tftfe*^ 
7^#&y-Fb>l Oi ©4S£W. IE* 

nr/2>^>tan- x { <H+2 ■ LZ Hh% ) /L) 



«HI¥6-30 0 54 ! 
12 

b-> i o i a*K8fl>y -Kt>! o i cc«Mffl<c2fltt 
— k b > i o i cDSjy^ifti^tts-rmi^c-ictr 

[0 03 7] *r, 75tM !*i»i*-'50H 2±ec 

aatvo zbxmmc. &m&&&i3 

A>6®*# ? h Sit, y - K e > 1 0 i 4>jHHl£IKN 

*fc. »fl^Bi 3*6«>*#? F^y-Ftw 
•J - Fb*> 1 0 i OS?*B^^<^iS3*(fi1^0S*rn 



{ I ) 



$ < 1 1 ? h y - K b*> 1 0 i <DB8*jlii 
[0038] C^lt, MAttASl 3*»i=><7>*#? h 

y - k b*> i o i a>*«a*se«-r y - f 

b*> 1 0i omZMfcOtcZX? HEtt, ^^Sl 

4fc<fc-*rft*3n* 0 -eur*** f*qsas#s 

1 4 ^OA#ftSA>& y - F b* > 1 0 i <Z>£±$ <B 3 



30 



■c*r> ao'a*i*ss^6 y- re> 1 o 1 ^ar^ 

<b> *<cOt?W) *. nSWUBBISl 5tc<fc->rl# 
St. j #a©y- Fb*> i o i tc*z*>/*y*m 

[ 0 0 3 9] '*ot\ rnftMffBH i 9 i<:4ac- 
r. tr 1 6$'6<D#&<LT&y^ Fb><0 

fe. j#e<^>y-Fe>i oi K*z*>/*7mn 
i ». 



Ti = { <W+L> x < j - i ) +£Zi /tan /Vo ^T, * <2> 

<b*o, j#H©y-Fe>i 01 ©*srna* *&Zi». 

ZiZi = {<Ti-T l )xVo- (W+L) x { j - l > } x w <J> 



[004 0] m i ©j?ft«cc«fc-s y - Ff>i#g 40 
am m ^ x y - k t e >k m &3t£yT*m£ 

t. B2fl>yoy^r-/r^AStfH4u:mrs*S 

B4fcm?J:9K, j »a©U- Fb> l 0 1 CE>:^5 
mfl«) y - F b U *C C ^ i T £ 0 

[004 1 ] *drnfl^z«atait//ciSd^nti(co 
tet/. -?*c y - re> 1 o i v&mft 

7 F **JWW ^>o l/C y - F b'> 1 0 1 0>® 50 



- (3> 

**B1 4©ffl/5fMO^>/*7BSaTi 

^>^UT' i ivJUMUBHl 5^J:-tT^iti^ 
[0 04 2] vt^f, «MM(HBai 5Kj:vCttiiU/ 

fcj*soy-Ftr>i0iO3f-7/*>«3aiT' 1* 

cc. y- Fb*> 1 0 i «WC©y- Fb > ! 0k iC^i* 

r*7*>Mr*. iu*-c. «*br>»«flcaa2 0*c4> 

^7^^^- 1 7^6©3f-7/^->BiaT' i W^>/^ 
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[ o 043] rii*>, inm<om&v>&&u?i>t. j « 

BCO'J- Kb # > l 0 i >S*£IT' i ^6*<P* 

£T = Tk -T i 

= { (W+L) Xqi + L} /Vo 

ro = (&T*Vo -L> / (W+L) 
= { <Tk -7' i > xVo - L) } / (W+L) 



(8) (S«¥6-3 0 0 54 1 

14 



... { 4 ) 



(5) 



[0044] 0±©J: J >R:u , CiHitft:y-Ktr>«)* io 
<*TfiS£ Z i RCflfl*tf I/fcmtt. £ i O'Cittl 
fiiat£SH2 lKffi«i3fv5±#IC. ft»*H«BR22 2 

o -c«autt«ait-«. «isift*s 1 3 cc j: o c y - 
rt >i cm ©*ffiS£*«^fflK«oT3r«<^ft 
rB«i/, y- Ktr>i oi ofia^iissofc 

si 4©iuA«<w>*>/*7isaTi aof*5/*> 

0Kto*r (3> , (5) «K»^*8Wr4C4ccj: 

enM>y-Ke>©a<rrns*2i swatttr 
>ftffiKa^»t, y - k t>#xj^c&£ 

[0045] c©±*, y-Ktr>©asrnsA2i 
ctumtixhho ztc. cn&«E>'j-Ke>©a3r 

tt*. 40 

[ 0 0 4 6]$ fc, ^(filS^S 1 3 Rtf»lfllS*B i 4 

aaawwt^t?**^. y - k tr> i o i ©*bi* 
a/5fi^^c^^r'*^p ftvc. y-Ktr^io 



[ 0 04 7]*fc U - If tCfifr^C- b > X 

ft* titt 1/ r aiMbfeS 1 3£>A4< hjfe£J:D 8Sc/hoc 

.go . ^o»fia*s 1 4 ©fflAe#£EK(ftadEic* 

IfefWcfct'tTi*. «3UBkftccJ:«?'C:r'??/i l 

r - 7* l 2 4 L» - K t* > 1 0 1 ©SW #161 K 

i 4d-^li«3h«> ! iic««*.Si©ffi^^^i:' 

y- KfcT> 1 01 
[0 04 8] !<7>y- h"t*> 1 Oi OM 

BWWWWOK, 1 2 1 »J - Kt > i 0 

[ 0 0 4 9] CC*I£. S*S«>ffl/5(l^*«!ST*e 

>if£3^1«it)D, C«>IB«aU*aa'fe>1? , 2 3*»6# 
!H^bT>ftiMiBHl2 0KS6n^C^dftr& B-5 

(Ti -T, > xVo 
OK to 9 cc, 
[ 0 0 5 0 ] 
[SScl] 



V-dT 



$rns^2i 

[ 0 0 5 1 ] 
[ft2] 



http://www4.ipdl jpo.gojp/tjcontentdbenjpdl?N0000=21&N0400=:image/gif&N0401=/NS... 8/17/2004 



Page 1 of 1 



15 



0) 



£B3¥6-3 0 0 54 1 
16 



Xtan f 



(5 ) sStCfctt* 
<Tk -T' i > xVo 

[0 05 2] 10 

im) 

-Tk 

V-dT 



[0 05 3] 

] 



f 



(W + L) 



(7) 



(Ti -T, ) xVo 
(Tk -T' i ) xVo 

»J . A^SdliugA^ »J - Kb*> 1 0 i £r'0>l> - Kb* 
[ 0 0 5 4 ] 37fcS0ffi£fI^*^I£T&rsl 

2 4 ^atb *J . * >/* ^ BS!^7 CO * ! 7 &tf *7 / 

£Zi = { <Li -L» > - (W+L) 



20* £ -c«sb« Li £ * $ > h * > / *7 mm *>oy 

b*> l 0 i oa£«JB* V<DtimL i KS^S , < 3 ) 5$ 
(Ti -T, > xVo 
Li -L, 

x { i - i ) } x tan * - ( 8 > 



30 



[ 0 0 5 5 ] * fc, «.*tf>»SWBR&2 0 tcia^T 

2 5&f=>j££*rC< * j »@0>*<J>'J - Ktf > 1 Ok <Z>* 

m= ( Lk - L' i -L> / (W+L) 

Li = L' i -W 



(Tk -T i > XVo 
Lk -L' i 

- <9> 



(10) 



<5> SlCfctf* 



. m = { (Lk 

[ 0 056] m. co>t *<ommm®Lt i*x& s m 



L1 ) - (W+L) ) / <W+L) ••<!!) 

b*><£&$rft££ 2ZiC^b*>SScffi^i^L,. y - 
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[0 05 7] AM, CO>®£ici> y ksem 1 

xh y- K^>n*«iB«:ffl^r<4Brns^X46«i 

&m*$t*C£a*g5U^$nfc:, tew. y- 
sit 7j« ft* t * ftjfttc T * c <t 1/ c 

I 0 0 5 8 ] €Ct\ XIC . fttftDy - Kb* > 1 Oi 0 

y- Fe><o(4^ns^xac>mt>»m^sfiBr 

TIM?*. 

[0 05 9] 07 <a>. (b), <c>l*, Jftfift* 
? a/c*>6„ ffl . ±SEJ£l i £013 2 y - K 

4> = x/2 

[0064] c$ot\ mffl&1t&2 7 Y 
'j - k e> i o i y - k 

e> i oi om&a&Mcx#7 neat, sa*fts2 

Sit i &V*y/**7*mx' i ^r^fltiEffiSK 1 5<C* 

tl = { (W4L) x < } -\) 4AXi } /Vo + t t 
**9, S£^C j#Sfl>l»-Ke>l 01 <DftgTnS*40*£Xi li, 

£Xi = { < ti - t» ) xvo - (W4-L) x ( j - i > } 

[0 06 6] ft. Sr2<D*tt««CJ:^y-Kf>ttS« 

ear <fc -> r y - f t: >«wb* e >*m «t»r a An * 

ns = { ( t k - t ' i ) xVo -L) } / <W+L> 



(10) ftH¥8-3 0054 I 

18 

* n&fts 2 7 BLVs&jttta 2«wa&i a® ksx 

B#y- KbO l 0i <0&mK#LX3&CSXSto 
[0 06 1] ft. **S«)HiAe^€:feiir6BK«.« 

& i 9 oft t> o ic > &firna»»HK 2 9 #rc* 
rose jlks 1 o>mmv>m&t&m 

BfcflH'-c y - Ke><Dtegf ng^x^iB'JT^ii^ 

[0 06 2]t>$ 1 IH9 <a) <C5W\J:^CC, (ftfiM* 
> 1 01 3»"J - Kb*> i 0 i G>&M#AK:/5&' 1 ! 4> 

»flr*ifii*<t^«)ifij*tt:^xi mirnxw. to 

1 ^g«t/fe^r-^ 1 2 "J - Kb*> i 0 i 
WXmu:tgm& Vo r-^^) 5 iioo. Sitlg:^B 2 7 a> 
hjfe^KJff ^ COi^f. SiSa3feB27^ 
^©^i< ? h Tfe^, - K bf> 1 0 i ©jfe««*RajHr 

V*>Z& % *J - K b* > l 0 i <?[>»»JiB<C*ff ^Sittt* 

[ 0 0 6 3] 8P*>, "J - K tT> 1 0 i CD^JSK*^ 



•(12) 

[ 0 0 6 5 ] Si»t? t &Brnfi«JSBH2 9<<:4aC^ 
•C. f>*^7^>^ 1 6^6(D^<LT^>U-h"t*>0> 

^. i#e<7>l»-Kb*> 1 Oi 0>^>/*7H^jt i 



< 1 3) 



[ 0 0 6 7] U±0>i: ^i<: Lr-CSHHUfcy - Kb >o& 
fii2tg@SS2 1 KIEtfcS h*££ic. MK«ttBIS2 2 



•-(14) 
- (15) 

i^^tci: y - Kb ^ ! 0 1 ©m&rsj^^^ft 

vo"c#*$m atft*s27fej:-7ry-Kfcr 
50 > 1 Oi 0>*ag»«c-a>e9JffiK:*H/'CSa«:R«i./. 
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>/ m\ t i aty sr ^ /* >a#^j t • i zmm& 

m& 1 5CCJ: f4SrttEiS#@»2 9 SO' 

«fctf>i^S»2 0tt:fct'X u 4) % (15>S 
Kg^*>|r#T£C<UCJ:0, y-Fb>cr>(£gTttS 

2i x kcxim* t* «rif jut- *> c <i #x- * 
[0 06 8] a^r, cn^y-Fb^cnkg-rns 
AXRCXM*hr>»mli. £ t oxitMSsattSSB 

n^tftfitcg-?* U- Fe><E>XIB©ir*«:«t« 

icSttW-ac Jb^i<wHOT^^ 

X&'sfcJ:^. Kb> 1 Cn 
A-2L+W 

EtiT*^ H10 <!>> KjnSna^lC, 'J -Kb* 

>3^i«*ot:o*iM-iBiHW*Bn*5** 0 ft*, y* 

a<2L+W 

i at y - k e >#$£o roii stss-r 

b*> 1 0 1 $>ffi5M*:KtiT*C t&Stil Ot*. 

1 0 0 7i] ±a» 1 arm 2 -# 

(C4*,»"C y - F b> ! 0 i CWftSm^«PC- C £ 215*1 
£ OX*srftB&zatf^tf>ftm*tfflo. ft* 

i 0 x&sr n s a x mm$t e >» m &st-*u 0 x t - * 

rn&?t3yft£2^£ox£o*tsd&d>&<m^ 

[ 0 0 7 2] *CX\ A* y bfifi>mtt%&*& 30 

*Xtit*n«:itti»ft|fcfc:'r * C i , 'J - F 

© js a * ** * ja s 0 > mm t&zrnt & &n o 
. e<c±s2s 1 aom zogfcmim 
WMBx* y - k e>c-^m^s<7>tf aura-* 
c i #r * ^ y - k b* >tt AttK« . in 3 <o.^fepy <t 0 

7 *-*><py - Kevttsaig*. 0 1 1 awa 1 2 £ 40 

SO'CSfyflT*. H ! 1 < a > . ( b ) ti, t*£*t&fc 

I 0 0 7 4] &iffifrfr>*E>tf &0> y - F bf> 3 0 i < ! = 
HT> tcj: y- F b*> 3 0 1 fl>E9Jtfflic3sa#a 50 



4tB¥6-30 054 ! 
20 

[0 06 91 HO, ±mm2<DnfeW£*^X&. 

Mt y - k e> 1 0 1 o»^ 7 ^^-r^ c 0 

jh*y - rtr> 1 Oi c*#fi*o 

[ 0 0 7 0 1 fl^.t*H 10 < a > ic^znhx >>ic, y 
- K tr xoaarnAs^K:^: * < . *s*r<& y - K 

••(16) 

5K - K b' >©«5cSK: JBSfT >£> t , m^UX'0> y - Kb*> 
- < 1 7 ) 

3 3 . £*(fili££$3 4 , Rtf»2«)Sii[a*S3 

s^n, •e^Rcc^ia>gii[fi:*S3 3Jiy-Kb>3 

MS 3 4 & y - K b" > 3 0 1 ©*iS*«:« 

wcttux?Afc<D%&*t:i>'?xmtib, m2<om&& 
*s 3 5 ii y - Kb*> 3 o i v>m7&z<-<j>mmic% 

UXim£&im£?&£5ic.U^Xi,*2>* Sic. CO 
tH. Sl^sa8:*S3 3i^2«'ffltttjfeB3 5t 

ii. -e©ag±. y-Kbo3 0i (om^mmmb 
tcumtixi**. 

[0 07 51 ii^^-y^3 20C«T*^. ^! 
OSit^^S 3 3 , jSttSS 3 4. 5^2 CC^ag 

*S3 5^ti^or-t-n«ti^ri<os@:silGS3 6, 

|fiia56S3 7 . RO'M2CC'3iit^*B3 

y - Ftr>3 0 i <m&m%bt<:& 1 ©s«tS:*B3 
3. aifiift*B3 4, a^«2©atft*s3 5*-^ 

ox y - k b*> 3 0 1 ommzmtcmt* 2%mm$i 
s^ieg§nxc»*o 

[ 0 0 7 6 J S A:. Ctl6.^ 1 <*>at*t;S3 6 . ^ 

^B3 7, &zm20mm&%mz8tcit> m\o>= 

mm 3 3 . Mfitt£S 3 4 , a^*2 ^siiCMS 

3 5 frhw •> h *<D^*ttsfe^6 y - v e> 3 0 1 

^CD^yBffSH. »lfcSF!<0£it*jfeB3 6 % 
37. a^M2CC^**B3 8^/?it^>^>/* 
"7B$^lt i, Ti, n < i = 1 , 2, - n) Rt>"^ 
v/ic^mAV 1 , T' i , r' i ( i = 1 . 2, 
n> «r«mi*«ftatiaiBa3 9. 4 0, 4l*>H- 

n^n«Hkdnxc^ # 
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[ 0 0 7 7]$ fc % mm&®%<3 9 Ktt, U - F t*> 

mzn. mmm&* am, *>/*7H#$zi£ 

>itttr' i £aO>FT£*7/*>H£5lto*>£4 
[0 07 8 ] Sfc, *>/*7H*#J**>£4 3£C>'fc* 

^4 4St>'e>^0>5f4 2tCli. as-TttS^Z* 

a»r*?6srha»#BK4 8A^i«s$n, 

-7 ^^J^7 -5 > * 4 3 at>'=f "7 6*^3?7 $>*4 5iC 
it. 'J- Ftf>®S£ft&fttffi&Xs «Mtifl» 
figif »g» 4 9 fttytt* $ ft . * >/* 7 H#£lj* $ > * 4 
5 Rtf* 7 >H#£lj* ^^BKtt, »J — KtT>«E> 

[0079] jstc, tr>»*>$>$42, figrftssi 



(12) WW8-3 00 5 4 i 

< * [008 !]$ *\ i C^y *r-*J 3 ! * 

7^3 2±K«$l,&fit CtfiSH? -7'«U3 
2£3&«fWi <B*1*r> «CJ:-7T««OM- FtT> 
3 0 i <PK*fr|$l(C^jig Vo "CWIS*^. * 1 
m&Wt&3 3^'^&ftS3 4 F*«8 
SiT^o * UXttltm 1 ®B*tt£B3 3 KCttMtt 
*B 3 4 ^ h ^i*, y - F fc> 3 0 1 CC*» 

amw*?*-*, y--Ffc:>30i ©ntaat/cw 

1 ©Si»«3feS3 6acXM*«*SB3 7 Ka*T*o 
10 [ 0 0 8 2]* Ur±ia»20S*j?l<!D^iHffIiCl/ 
tT. « i <Dsi£fe#;S3 3*fei»ttftfCJKtt£ftfcA 

* ? f jtoir i ©^aft*B3 e ^co A*i*sft^6 y - 
rt >3 Oi k ^^ajfctts^^tfBSJa^asttss 

■SBti at>'*7/:fr>S*tflt ' i £B$$H*ffiBK3 9 
tc<fc->r*jflb. j*B©V-Ke>30l 
/*7*»t 1 £*>/*7B#£9*7*:>£4 3<C<fc-7t: 
*7*>Ff 

[ o 0 8 3] ua^ i o^ftflcc-Ji^iHa^b 

20 r. IWtbKB3 4^6»lE€E>Att^«<>'9 7liS«Sn 
fcatf? F^*2fl>^a3 7^©A*«Sfe^6y-- 
Ffcf>3 0i ©2Lhft (013 (a) 4HC«T»T> K 

&«/-Fe>3 0i OcTfc <B! 3 <a> *teOt* 

f > fc£*A£ttS^0&fTi$& ai*>ai>j{w«'5r7 
/*>*mT i ca 1 3 < c > «we#t»$'> eivsi 
mub% 4 o a: <*: r tea u j «s © y - f tr > 3 o 

i £<*:£*>/*7B##JTi £*>/:*7B#2|j:fr*>$ 

44Kj:-ra*>h*r£. 

[0084 ] £<,>t\ &grnss«sBSS4 7Rcas$ 

rftSSWBtt4 8ccfc<,>^ tf>fW$>*4 2A>6 

4 f * y - k f ><on j a» * >/* 7®mo 

>$?43, 4 4*fe4>*>/:f7lvflt1 , Tj 

HPfc, jSao[>y-Ftr>30i «:j:&*>/*7 
1 1 , Ti & 



30 



14 7, *£?ftfitt«BB4a. M»a»9B» 

4 9. S^mf>l?»5 0^. §t«ffiial«BS 

5 iK4Mt3ft*£ftK. cn^ttBi r ns»»Ba4 
7. js$^ns«»a»4 3, a»&swB»4 9 t a 
o f *ifee>iKa»Bss5 o«. y - f t>©5«S€&» 

[ 0 0 8 0 ] »3 ©**«ccj: 4 »J - K f>l#fi 

^mm 1 3 K^r**e«>fliAfM©^ ^ * - h 

£ffi<,>rJa*ST*o C^. SI 3 (a > Kikt 
fc&ft&b OX(0 I C^y^-^3 l<Z)§y-Ff>3 

LtLs jSa©y-Ffc*>3 0i *'J-Ftr>30i 

t] = { <W+L> x < j - i ) +£Xi } /Vo + t, -(18) 
Ti = { (W+L) x ( } - i > +£Xi +ZiZi /wn <M /Vo +T, 

- ( 1 9 > 

£*o, a-?-c y *acs>'j-Ke>3 01 <^erna^ *axii*, 

£Xi = { ( t i - tt > xvo - (V+L) x { j - 1 > } -(20) 

dZi = { (Ti -T, > xVo - <W+L> x < j - 1 ) -£Xi } xcan ^> 
= { (Ti -T, ) xVo - <ti -tt > XVo) x^n * 

- ( 2 ! ) 

@i 2(07^0 ***47yn&&mi 4 

50 @1 4tC?nf J:^(C, j 3 !<0 



[ 0 0 8 5 ] a*. If 3 «-*te«cc J: « U - F tr>«a£ 
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3 &t*SM«t«B3 4 afetf «:» 1 <^iS«*S3 6fiO' 
2tA3*4S 3 7 J: o r tffeffi X * & <, »fcfc, y - K e 
>3 Oi <wag^jy«7C»*«C-««WHK:»o*c»K 
SKK JKM? £ « 1 Rt>m 2 3 3. 3 5 t 

[0086] teisirtts* xtkvm rns & z mm 



! £g&Ofci§^r->OU3 2 Ktr>3 01 <7>^ 

w*rtcc«a«vo siatf*2<&= 

iI&£S33. 3 5^**7 h^RSjH?*, *Or 
^ 1 CD=iitt;fc83 3 *>6<£A;K ? b &0>W I 

£Xs = { t i - n ) xVo -b 

[ 0 0 8 8] . ^3 €-*ft«tc £ * y - K f 
«B<C W 2 (Dsif 3 5 6 1« 2 <DMS# 20 

S3 8tf»ofr£ 1 ®&tsa*s*:igc>*c, y - K tr>ox 

ns= { ( rk - r' i > xV 0 -L) / <W+ L) 

[ 0 0 8 9] UlOJ: 0rH-*H0fc y - KfcXDft 

xs . acx**tr>iitm«. 7-ztLxftmzm® 
tr. cn^o>it»sccs^< y-Kt><PXKK^r 

4MIM&ttSf#**n*. CQJ: $t»3<D*te«c<: 

B i <z>=iHS:«B3 3 tcj or y - k tr> 3 o i <o%& 
&z *<M&muM u x&mmcmi o % &m 
3 4 ten -5 r y - k e>3 o i ©*aa«:-e«««ffl(c 

»0r«*<Dft«*£fevC6Mn,. *2<Pffli»*S 
3 5 K J: r y - K f> 3 0 1 <£$5t£|te{-<£g?»C 

s*or&»«fcfcjwHu y- Kt*> 3 0 1 omzmm 

(./fe«IOsift»*S3 3. »|61ttftB3 4. Stt«2 

<&»ts#s3 5;fc&a>a#? h*t*n^n**i/fc 

If 1 <JDaitS*83 6 , MAS&S3 7 . fitf* 200s 40 

*a*s3 8<oayjn^©3j->/*?BS(t i . ti , 
ri %v*7/*>mmx' 1 , r 1 . r' 1 
&ms&39. 40, 4 iKj:^r**vetti*aiU 6 
iarnfi»wHB4 7 . *5-rfts«sB»4 8. 
tt*«BSK4 9. s«f>»i%5 cue**-* 

neny-Kfxottsrtis&x. «$rnsA2, 
[ 0 0 9 0 ] a or, cn^>o y - k ex&tigrns so 



(13) 4HW6-3 0 0 54 ! 

24 

*^i<c^fi«*S3 6c[>ai*it^(?>3r>/*7Bat i 

£»2<ZSfi»*S3 5*>60*tf? h;jfe<J!>3l2<Effli 
^B3 8^^Ajfe^^6^1^^CD^i84^, Hi 

1 ££*-neh«afciyHB53 9 % 4 IKjror&S 
O. t>A7^^>^4 3, 4 5CCJ:-?r*^> 

[ 0 0 8 7] *i»t\ MMHMNBH4 9 Kfc^r, * 
>/^B#g8*»?>^4 3. 4 $tir>t>e*>/*y9iigil 

or. stafi^^st-r^ ccr\ y-re>3Oi0 



5 ^. y- 



Kt>3 0i ^wfam^U t «»S^Xs 
ti. 

- (2 2) 

>3 oi <o«%s»»!si^^^ja^KeeH^^^a 



-(23) 

^x. awssms^z. ^mn»fi&xs, a 

laissn^iftfc, x^)tEiEi^5 2^fe^rc^^ 
at**<c«^# y- re>^x^^sw^c#U)5^^c 
t^c**. M. B3Q*tt««ifeorii, ±i3«i a 
t)W 2 a>^tel«c^ <h ^j^Jtc, ^fgft&K o r i 

Jr-y3 1 *«M8Ufc*l!^-M3 2 
*r 3aoiRSXa«>#«9aHW^r 

[009 1 ] *jag«a<of«5 0ti: % aw^-y 

3 2 £ y - K f > 3 0 i €SBt#mtC9>1b $ -Sgg* 

$rna^2i . acxsi^trvfcmfeifaii/rij:^. 

[ 0 0 9 2] *fc*»B©JM <0*feP«tC J: £ I C ^ 7 
^y-Kf>«aE»B«r. mi 573^ 1 7 

rsw?*. hi 5(r**tt«toisas»wiat:'*o, a 

[ 0 0 9 3] h»uitmz <0&teMX'\t. I r><omt& 
1 1 o<Dft*B <t or . JfBH AOJKr ^> 2 ««±o> 
h*»c^c*s, i^ttwrw* i^>(?>fe 

l/Cm.^oro^ HlSC'IFiaSftWHr^i:, Ifif^Sl 

ffl«:«orft«B2fl&fflc^c*g^:oi*r*or^ 
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I o 094] mft&v&z, «j - f 

fc*> 1 0 6#3|*ffi$4rCC>& j C'<?tr~*J\ 0 4 

1 0 0a*»W6ft, tt*B 1 0 0S>TS&K(*, ! 

0 0 *E>0>#£ g*^ £ L, > X i 0 2 £ 1 1 

[ 0 0 9 5 ] SB*-** 1 0 8cr>T^tcii, l 

si loassstBsntri**. &#£i oo*&ftbfc# 

ft*Bl OOfcffiKZ-Z' 

r>HttJ:ho I Cm*- {r-i>i 0 4K4tl/C0fiDfi|JtC 
WS>«:AJf Ofc*tt, »J - Ffc?> i 0 60>B*Bill/, 
ft*Bl i OtCAIW*, 

[ i) 0 9 6 ] C ©J: ^ tc L ^^c©9*S I 1 0 KASf 
j Cm? ir-i> 1 0 4£*}bt:£l»Kfltt4 

1 6 ICtt £5i£ s I 1 0 0 i 4 ilSCC^^S 
112, 1 14. 116. 1 1 8 -Sr. 3(0?r^^Ofe 

«*Bi 12. 114, 116, 11 8i*, jfe^l 2 

fitS. X-X' RtTY-Y' CXbCBBOTl**, * 
fc. I C^* ? *— i> 1 0 4 t*. JfcStJfc 1 2 2 <t 

»K««*S1 12, 114, 116. 11 SttmuL 

1 0 8±JCSStf 6n&3». CCtftWWfcQfcfc I Cm* 

0 4«D**rH*b& o 
[0 09 7] #*r* I C'i^^iM 0 4<D»J 
~Ftr>i 0 6<D®WnMY-Y' #ifiltc£fcf* * 
«l«aft*rtiY-Y' #ffil <H+<B$£fltfl«i> if 
3*81 1 2SO'i 1 4cAJit/fc£ 

r"j - Ktr> i o 6 Ka«/t:Mfflt^«*A*arc i 

t*. ffi*stt*fttc«fii t/ % cc**o*c y - F t*> 1 0 6 

[ o 0 9 8] c<ox ^tc. *.*ft««:<l:6a*ftB^- 
? F£JSl'6C 2*^>=a[*i6l<?>ftS*SJ. 
- ? F ± , 2 ^cc^*rt ®ftft*B^- ? h £ fill J * 

3«-*te«<C^OfcJ:^«:. M-Ffc>l 0 6<EM4SX 
US. gSXUS, ££fc>*ffiaa. Rifl**tr>a* 

[ 0 0 9 9] %£*JBfcflK * W & »*©-HMi U r , 

y- Fe>ft#0G»*«:oi*rsw3-*-*. a i ?ccs 



«5§H*6-3 0 0 54 1 
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? <fc $ £ X - X ' l»fl (C a <£fc£o£# 'J ^ K 

e> 1 0 6 ^ftSJ*ift<0«S» 'J - F tf> 1 0 6 #Y* 
6Y' flfl«:«SW Zt&icMl 1 4KAtf?£AI*y 

SI 1 2*CA«T6*i*y-F^>l Q6#B*KHii 
^**r'#&*6ftl'. CCCitSWU A,££B~ 

-2 4*fflc*rttffl^6cit:-, y-Fe>«**it)A 

[0 10 0] C©Jr J >«c*JlStt«tcJ:n«t -■©»* 
S6lS»<O^Bccj:0««snfe«Si*SJL^ ^ Mc 
J: 9 V - F e> ^> J9> S ttft^ pJft-C l * £ 0 * fc, 1 

[0 10 1] 11 1 5teS'TSa*Si-^ Ft? 

ii. jft^s i o o^6«i/ tofc**««fts i i or-* 

ear*«i*©at* 1 5 6 timsmb. $ 
K3M» 1 1 0 ^^af 6 c t r**«ss* *>/ctrr ^> 

J:v»» B19cc^nT^^tc, S*S* 4^^**7 
t -r^-»©j6*eitr ^^tt<0^ T H 1 5 6<7>p^tc, 
b* > ibOJ: -5 ft r««Hft a 1 5 8 ® Hi * ^ ^ ^ 1 6 

[ 0 10 2] * fc, II 1 5©ftft*Bax m*, * 
jfeB 1 1 0*B-fl«±KBBbfc#. *WSI5OT3ta 

^tc^r^n^, nai^K^-rigRfti^is^tt 
<05l«Jz«c SB u r i: ;xtc*^ w«>sr 5 
tc^:4 i C'<?*'~s>0 l J-Fe>Mtt&*. B2 0 

[ 0 10 3] @20 It, **ft«©MUSft«ia'C*4. 
H2 1 lt4^ttffl(Cj:«i; - Ft:>liCtta«Rnr4 
WmX'h ♦) . S2 2 it l* - F e>||S$g©B#M 

2 4 irlB 2 1 'J - F tf >«Efi«i5©ttfP»WB 

r-^-So ±s60fc»4«5*i8«'Ctt. bi east** 
*85- ? n ^t? y - f tr >«asE;v «isfer* * c i * 
^O^co **ttf?te)ij - f hrvftaWBTtt, B l 6 £ 

[0104] B20«Jii^^*w<z>JSsitc^»rja 

^T4. ^2 0 <a > tt. V- Fb*> 1 0 6*£*>6tr 
CC^uAiii^OC^^:. (32 0 (b)ii, y-Fb*> 
1 0 8r^^6£(C9Ikt/Aai^>fl[IS«inb 
ft4<5. B4>€>Y-Y' iiB 1 6<7)l2^Mfo(./C<r^o 
U - Ft* > 1 0 6£^6£K#ftt*:iI£, 1 
1 6ttAl*?*ftt* a J--Ftf>i OecC'Tffix^tJB^ 

r-^en, «?c. ^*si i 8ccA«-r&*j*'j-Ft: 
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> 1 0 60_B5x? i>A$X'&htiZ. "J - KkT>*£ 
[ i) 1 0 5 ] l ) - Fb*> 1 0 6 <D(iflt*fT^R. 'J - F 

**B*2ffl82Bf*C£KJ:*.\ L>-Fb'>l 0 6 it 

1 8 fcigtot^^A**)*, n ij - Kb*> 10 60 
±®£teSK4W<:ii£i*. £*flK$ft?£r£fm£ 

[ 0 1 0 6 ] H2 1 ft»(r»-Cl*lfcW«:j:* y - Fb*> 

«tsss«:iftWT^o as i ( a > s» < b ) £«4vt- 
•&\2$ eassn&x^ ^ F#-f F l 3 0±K& 2£ 

cKt&ft?**^ Fr-7','H 3 2#^:tt6*vC(,* 

F^-^H 3 2tCtf\ L>- Ff> l ()6& 
yk&T&tc&<D4r><J>®$.1L&*^ ? h i 3 4 . 13 
6. 138. 1 4 0rt*Ktt6ftrC*a. fcfc, jfc^jfcS 
^?M 34. 1 3 6. 1 3 8, 1 4 0 liS 1 6 
btchOX&Z. Sfc, »S*Sjlx ;H34. 13 
6. 13 8, 1 40<*>tt*Bl 1 04X*Sl 1 2, 1 
14. 116. \ l8t<Df&tclt* &£.?&\CJ<?!r 
-V 1 0 4 9- 1 5 2#BS£ 

[ 0 10 7] I C'< * 1> 1 0 4 «tt»r «»tta * 
?H42tt. ±& 1 2 8KB*3ftfc»ft I 4 4KB* 

h 1 4 2Kii, S C* + 1 4 83WM 

ftW fttlfc, tfiKftef 4 4 -&Q)7-JU 1 4 6 sWRtt 
&*VCfc ♦) , PI^CC 4 I C .»« ? 2r - i> 1 0 4 

[ 0 1 0 8 ] £ fc. 02 1 < I) > K*T* ^ccttfe 1 4 
4 **±T#tt#5JtST\ I C Hi tr - S> 1 0 4%?*) v 

hSPlKf 6^li±(C^^^> 0 H2 2*«^C t ft 
«6B^?H34, 13 6, 1 3 8, 1 4 0«HI* 

if ^ tat h BtsKUtf: «»r 
[ o 10 9] *ft^n©i*5#S:ix v hour 1 cost 

**B1 12. 5tf92©SfiS#B 1 1 4CCtfmHA 
ffiBB23 9, 4 lAK-n«*lttttdn*Cl*&. *fc, B 
l©t«l**B 1 1 6SW2«>»|«SHI»1 1 81**5 

I**. ft«7tfitBl62i*. ttOtfitffl^a^i^rBf 
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3Jtttt@&4 0<Cj»lsSl 16 4 11 8 

[oil o ] -e©fttc-^*'ciaf3«)*ft«4Ba'c«> 

*©'C»Hl*»W*. Sfc, iH2 lR22 4*fflt*r 

3i* 'J — Ke>ft&0R®SK*? ^ Fr-^t- 1 3 2 
«E*ff*5«l/C*j»), @2 4(i iC- ( < 1 0 4# 
h 1 4 2«CJ:0fiKn*R©y-Ktr>Oft 

[0111] B2 4Kntt # *9&42L«:iJ-Ktf 

^*i>-m?ffi<D \ c**?>r~*J\ 0 4*#atr*c4 

4f* 0 I C^?'/- VI 0 4 it, 'J-Fb'>l 06<D 
Eg^tY>f-;n?-i? 1 6 4££TK0:M*#i 
n«Ar-^ l 5 0 tcflMSSn*. 1 5 

oteW&snfc i c^?^:/io4TOd#9 h i 

4 2fc**)9-*:S»&l 520A^jlli:n-5, Ae 
it. 8»DsK^H4 2©Httl44«:*iC*K:l/'C 1 A 
K**-S> 15 0*69 0" OfeSiC^^o oiO, A 
*ft**-S> 1 5 OJCCflttSSnfc i C^y »r-*j i 0 4 

1 i)4^>-i>f'/i'A7-^l 6 4&£±cc#£jT&o 
[0112] AjjKCB^mc I C*< 9 *r~*J I 0 4«KI 

stsfe^cc**. H2 3 <a> <c*-r(fiatii**affiA 

tc^: D , ttS*B-a - y h 1 3 4 &tf 1 3 6 ^ffic^X ! 
CK**r-t>\ 0 4fl>±T2ja<^ 4 ;- Ke>#ttfctfT 

^ # -rv*>*>. jmo"j-Ke>wi 664»2©y- 

Kf>?'J 1 6 8^, -enetiftSjfeBax ?H34i 

1 3 6cc*»i^$n^ 

[0 113] h$X'Oti&,mJ?ht, j C^v^*- 
V 1 0 4 ItfHtP*? H 4 2 tc* D 7- i'x^S 1 5 
2«>A=*67-^xl#S 1 5 2<DB£Kj£ttft* 0 151 
ttK. Bj&W»ap*5 h 1 4 2C»l4i±l 4 4*<M»(C 
OC. A°>6 9 0' CEX2|(Cab& C^)fc«>. IC^ # 
ytr-l>l 04tt£bCC9 0 fl <0??9A-? 

-h"t*>?ll 8 6 4S2© , J-pe>9Jl 6 8**«ne 
n I C'<* jr-^ 1 0 4©««ao'£«4/jr4. 

[0114] ±Bfl>telBCJ:«, Y'*-7b 
1 3 2itA^ ^ K^7^ K 1 3 QV>&$\l£&tbU. m2 3 

( b > cc*r* B^®^iffl(cSS*Six ^ h 1 
38®:i>'l 4 03W4fir*C4cctt*, Stotr. B°tc 
S^nfe ! ? 1 0 4 £#?£T6fc#Ktf, ^ 

it«aaA^ p^-y* 1 3 2 *£*(fii«csp»rnu 

*i». -C-ntc*«5, ftS£B-3-7 h 138&CM4 0 
^rffic^r j C^y*"-!/ 1 0 4OSI9 220 'J - Kb*> 
^S?:?i^o T^fe, *30«J-Kt>Wl 7 049 
4«>'J-Fe:/flll7 2€. fnfnftS*Sai ? |> 
1 3 84 1 4 OK* tj 

[0 115] ^4a, m^t/c*^tCtt(SA^^ Ff— y 
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i C^ j *-i 5 1 0 41**7- *S:f#S 1 5 2<0B£A>fe 

itn. cc-cKfixa^Tr *><> 

C H2 lcc*»M:9ft!J 
- K tr>#t*HBt fcMrofctfK&» 

1 3 2 < , mm* 

[0117] *ftS^60>*ttWtCJ:'S2^O 

B®tB^cu«Mnr? ftttKMrai*. E2$*E! 
I'-cBWit**. B2 5 <a>. <D>«, ^newwai 20 

^fc*2^ffl«rflH*feJ&&±*© i 

<DBeB&*r»«sar^o. B2 5 (c) it, <e<s<£g* 

f = D - d 

[0 120] ft->T, &7tB6 1^^; h««JHM 
E2 5 <c> K^Sft&J:^ S#B6 2>fc 

#B62£@S'f4±£K. -#<&Bffi*«*fc»KJ:-7 
rz(i*iau£»SW&Ci«CJ:*J, Aifi£BB<fc#i»S 
4>BllEDCCft?fc&ftcci!Hlc&6 ld>fe<J>*#? 
£*B6 2ccJ:^rS:*S*i, »*©*ffi<»*Htfj$ 

[o 1 2 1 ] (en. ±ffifire«>.*fl[«r*j^rji. 
it* y e 3 * z tt*nKKtt0rirr* <>4>*e*6 

'J tfttr CO)Ia, #^6 0<£gfii7*-*7 

*©*ft fey. t££&6 0 <L BB±0BNtt*l:«>xtt 

* (//cSttlSK: J:4»tt»BBIH!l(CB6y. ABA«9 
ftsurtJ^u X«tEffi*£cc#^$i*T£J:K 

[0 12 2] *fc. ±SW6cr>.«fcfl«:fec-r«. A® 

(Cft*S6ieB£U BfiKS#B6 2*ii!£ori> 50 
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*H9PKBC!>ft«BQ|llAil h 

[0 1 18] 02 5 <a> ^£tt*«^ic, AfflacX 

tri»*. *i/cabki*. miffb^^^ig 
0 AH*feT*(cE»<i fcTOfcau-a* 

4, i&AlW Xtf? h**BB«'T4«:*B6 1 

10 [0119] |A*QBBfc& A* ? 

*B6 2^ &7t£6 I©«laiBffl<Cit:fe*St<D 

KOttWfen. £S4& (B3H*r> «<fc-7tT2«*iSj«c 

2 5 (D> CC*<?n*J:$K, ABKBe$nfc«#S 
6 1 £BBKB*SftfeS*S6 2<L£, ASiBSi 
0>BIWW*«>BiDK:a: ofci *KEl*<Wl£fll#-» 
I/. *S*£6 l*feQX#^5l^*B6 2«:J:-?'C 
20 s*sn*j:5KES$ivci** 0 -etrc^i^, * 
6 0 5^g» fe b m xmm. m * **» 6 0 © 

* <£=tfS£5ffi«> f«, 

-(24) 

^IfiPll^feC^C^ A®S^BB^¥ff(C^Bt % C^4 

awT4c^-c«& # ccom^ii. ABi Basils 

Sit D ©Maraitf < , A ifipWOBfr*® A i B fflrt<0W* 
30 [0123]$ /c, &&B 6 1 *6BW*^ 9 ^ * 

it. +#icafetit:^&c^e*Oi». B25 <i)> 

K^3n4££B6 2^feHi*«n4«Hfe«)WBB^M> 

m^mo w < < ft « . trafe**e 007 -* > 

fe"C^4. *»W«)*7a>.«ftffl«CJ:42oC!>B 

[oi24]S26(a). (i)> a. «en«i*i»» 
40 aa^rwsHt?**). 02 7 it. ««E>OBM9tts 

«>«*Sa>ffl*(W(D«taiB'C*4. 02 6 (a ) tc^ 
$n^J:^tc. ABaa*Bffiil^2rxoB^. 

H*irt*tr*HBt/ri'*#. wc*4ii*«fefti-. 

i«-»*S6 4«AB«<:SiaK:»*Ji1cifen 1 ^20>fe 
*B 6 5 it A SWtfc^ ft «)E <^> fe' ttflM % ca *J 

ttrtfen, S3««*»6 6«AB«:6rfefts^feft 
at* «w« w-c » « ft w fe tvc c - 4. 

50 [0125] ffc^OBEKit, a* ^ h**«ftT6Sr 
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(17) ffN¥6-3G054 i 

31 3Z 

!^1^3<7>^:^S6 7. 68, 6 9#, ^netlSTl <-€^0>m3(Ol9^t^e $<DiKt>*)l£. mo#£2§6 

7*£*3<»fi:*B6 4.65,6 6Ktfl#l/rB*3ft 4 &BfefCAfiK^CB£0fca3®ttjM? O&S 
EPfc. *l<^i!MB6 7U:BBK£fiK:K«fl' C<D^3^ISbfcS7 0^tg^i./ > C. ^3(^7feS6 

tt6ft, iT2©«jfcS6 8i*Bffi«Cfrcfc^ftO-6ftfl[ 9©ft*>0K»3fl>ftjteB7 1 *BBKS*ccB*t/c 

A^fcttll^^ftS^Af^li^rROIlWfen^^o ££ftfc3B&Mft£Sai*], >ft< &<>2B0ft£* 

[0 126J *fc, AfflXfc*BB<^f4B«rttA>T|fifltS S©#fl#Sftftl£ ABatfBB©tHft«ftliB*rSE 

Afi£BB£®ft?B^tfAB&Bfi£0ftrttBA [0 130] *fc, JbSa*7<0*ftW«:*$^r^. AB 

*fc*(k^i*acA}»'C*4J:^K:BKnt:(,^. * 10 iBBA3WtWfr&J:^K»«rr*«dfc:-?i»t:ltt« 

l/C ABtcaSSnfc^F 1 MI3C«£6 4 . 6 l^c#, ABStf BBKBtf^£&©8S#S©K0 

5. 66±BBtaa*3ftfc^l7!^S3<&S*B6 »l4BRCX*«)*iai*IIK , r4CiKJ:*J, ABStCXB 

7.6 8, 6 9<Lli, 016 (b) K*$ft&<fc5tc, ®#¥?iKft£iS^c|fi*>T, ^c4JBftftKft*J: 

A B t B ffi <t * W« ft 0 . A B i B B £ ®BB# ^ K SfjtfflT £ C £ <> o«&C<& & • 

D«cft-7fei#«c3 lfi^»S*SiWK«pwe [ 0 1 3 i ] 

n«i-au * i rjsw 3<?>a*B 6 4, 66. ee [&bg>4M] u±v>£ $ *fti*, f^oea 

*>&®A#? hft*«1^3ir3©S*S6 7. 68, B*M*f8E5U3nfctB»©y- FtT>**iST*y- 

6 9 «c j: o « ft-ens* s ft& ^ 5 Ktfc^ $ ft -c C - K f to t * r . IBB^S* <fc T«9 

[ o 1 2 7 ] ffi ->r , mi Tjmm3<omMe 4.6 20 mmtc&m w>> irsxsccj: -> ra»© y - k 

5 . e e ^ * * ? h j^sjn o tv z\mv. mm vycommicmiEoymz bixzxvY new 

K^rABXtfBBfcSfcfcU AB£BB<t®ftf SB -e©'i— Ki?><M&]Ut/fcX#? 

Sta^ABt BB£<»ft?tiBft*£!*ffc$ira>< S*U ^*BOC^l^^^M*tt^^lf^X 

t. ABiBBiri^yKftO, ri^ABi BBiOfel i*a«*S^>6A*1^^©Wm««ilSa*ai*«K 

IB3^^E<DS@t6D(Cft^c£dcC, B2 7C*t$ft&J: £vcN?ao. ^<£#?t&^1cc£^£ . fiy-Kfcf>fl> 

* <C . M ! nm» 3 ©««B 6 7, 68, 69 * 6W6 iE*ftl4ff CDjtttftXtt y - K f xoXiSS : €»* 

[0128] C0J: ^ tc» 7 «>*ftffl(£ J:n«. WiffT KtT^cctoW*^B«>W»*WBWe*R(Ci: VC« 

&Affi&tfBfiK, Ml7^Sr3G>8:£S6 4. 65, «Ci3»t?#4. 

6 6i^Tl7!iM«30**B6 7, 68, 69&*&ft 30 [ 0 1 3 2 ] CftKJ: *J . «J- Ft^OIUrrft. S£ 

63ffl<?>«:ft*B«r'tne<iMft4*rtKK#Mi«&i rt*. a*, £Bmtfa5c<xB&&3i era 

CI^£orAfi£BB£®OTBM&0AB ISC. **»«c*BW*<:i^BHBift*. *fc. #B 
£ Bffl±©ftTtiBft&££ffc$l*.&C±«c J: 0 . Affl ! <OB<L^20Bi<3Dtl*t^ig^»J'iaiT^feg 

£BB£*¥f?fcft'J. *oABiBB£©BFB;W»* WMIWCto^-C, tt*B^a«$ti/c^l<3«fiXJift 

OBsfe D K ft o & i * K . * i rsS* 3 <*>&#B 6 4 , *B#fl« 3 ft fcM 2 G>BCDftS«6fl«SK * o "Cife 

6 5.66 *>6®*<1< ? b ft&W I V}^m3 <^*S6 ffc5 1^, I ©BiM2 ©Bt*W*€4B*Wftl4S«C 

7. 68, 6 9«:j:-jra*$ft % j**<PfcSfI#aK- ft^iattca^c-jfe^-a^ii^citcj:*!. *!<D 

ft-eftS A $ ft Ztcih. «Bf 6 A BStf B B^*«> B<L * 2 cr>Bi $ WS<OtB«ft(4S«: WW Z>C ±&v 
S(6D*toi^c¥fTftttB^ft*j:^«:SaccdAOjESg 

CCHW«C^^'C««, ffi-?T\ *1DSS3CC«* 40 [0 133] CftCCj:0. «fflf * 2 o<oB<OfB«»a 
S6 7, 68. 690Stt/Jifigtt»li«r^ft'r^Ci iSlsg. «i5«*C, *€W«:*iJiair5CtAS 

gfrt©KSKD**5C»fcAffliBBi<WFtffl[0 eJ^ift^. 

@ saMsai^ Bjft t ft 6 0 [ SB^sr^ft 3 

1 0 1 2 9 ] ffl. ±12^7 CKftftfi*C*j^-Cli. 9 1 <D im\] -**m<om 1 «>*tt«tcj:^K£la^ll#*e 

ft*B6 4 J*AB«S«^. B2<7>jS:^S6 5titAB(C **-*y^s^>'J- re^KtfHIBfcKiW 

i^c * m ma m z omtm 6 6 \t mc* *« 

ABicArfcsii^^ft«*Kw«ci*c<-ft'eftH«s [as J a - Ke>tetJSSfcfew*»iBiJ6jfe* 

ft. *fc, Cft60l7!iS*3<!>ttf6B6 4, 6 5, 6 jlW®tfiAtt4««M^«BHHtA«^^a 9 

6<rf8»or*l7bS^f3«>«jfeS8 7 % 6 8. 69^ r^AU^. 

BB«B*$ft-CC^^. «AJ«H2 3*C^<fc^(C % 50 [03] B Ke>tt3SE^^W*«ft«jfeS 
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33 

<D&tjit^<D$ 4 ju * * - h r-&&, 

/}{f » ^ a * * - h r*> 
w s m&jtm&fimti zsm? % gsmm* *? ? 
[ B 6 ] m i © »j - F tr> tfistts©* 2 fflic fc 

[B7J -*#a«CD»2«5*tfi««:j:^Baai4^B#*C5 10 
itT*:75 S/© «J - F e>KX&S£Bffl? *teW5>« 
KB?**. 

[ B 8 ] B 7 © l> - F b'> tt£S5^ fe» &SB3X9 

[B9] B7©y-Ke>l**ttBfcfeW*ffll8^ 

[Bio] y - Ftf >©$&e>fcffi«t«l'3'*ifi3• 
K: . * # ? h *«* «J - K b >©ttUctt«:JKM? £ C t ifi 

mu>ctz mi? htcftam vhz<> 20 

[Bll] 7feH©*3©£MfCC<J:* \ C*U ir-is 
©'J - lrV>fe^.&&mW?Ztc&<Qffll&m'C$>$>. 

[B121B1 i©y-Kb>#rs«Bfcfcw*£fis 

[Bl3]ai l©y-Fb>ft*«BK:fctt*StS 
[B141B1 l«!>y-Ktr>*aatBiCfeW-S«J-K 

tf>©4^iH5B , cab&, 30 

[ B 1 5 ] *£«©H 4 ©lOfeflK A * *J - F f >i*£ 

tt©ttJH<«©iflH*MH? & fc#©a t* * . 

[B 1 6 ] i^9i©*4©XMlK£* »J - Fb>£S 
a*. 

(b 1 7 ] a 1 r oo&%K%<»mmzzm?i>tc#>o> 
[B 1 8 ] a 1 5«s>teHiGW!)**«*ia«irr 

[B 1 9 ] a 1 GW&gftn&m'X 'J- Fb # >©ffi# 40 
0 €:fe*f **ifi&^T *fc«>©B'C*>4o 

[ B 2 0 ] 5 ©MfeMK £ * y - F tr 

»JB©KslfiAWBl?A*. 

[B2 1 ] is%W©SF5©*tftrttcJ:-sy-Kb>*iS 

Zim? * fcfcOMSB-C* -6. 
[B2 2] a2 l©y-Fb>*c*ilBK:feW-5S4[* 

[B23] a2 i«>y-Kt>*aatBtt:few*tHE^ 
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[B2 4] ID 2 L©y-Ktf>#aWBKfcW* I CM 

^fc«>«[>«i5Bt:'*>6. 
[ B 2 5 ] *E W©sr 6 ©Xlfcflfc J: *{ig*«ii&g* 

[B2 6] 7 cfc^fiSMSJftig* 
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(54) LEAD PIN INSPECTION DEVICE AND POSITION CONTROL DEVICE 

(57)Abstract: 

PURPOSE: To provide a lead pin inspection device 
having the capability to inspect such a defect as lead pin 
dislocation, unequal pin height, pin disappearance and 
and collective pin inclination quickly, highly precisely, 
inexpensively and stably, and further provide a position 
control device having the capability to control a relative 
position between two opposite faces quickly, highly 
precisely, inexpensively and stably. 
CONSTITUTION: A brush 11 with a plurality of lead pins 
1 0i (i=1, 2..., n) led out, is moved at a constant speed 
along the array direction of the lead pins 10i with a 
uniform motion drive mechanism. Concurrently, light is 
irradiated to the tips of the lead pins 10i with an oblique 
projector 13a at the prescribed angle with the arrayed 
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plane thereof, and spot light passing between the lead pins 10i is received with an oblique 
light receiver 14. Furthermore, arithmetic operation is performed on the basis of the on/off 
time or the like of output signals from the light receiver 14, thereby measuring the extent of 
unequal lead pin height or the like, and making judgement about the existence of a defect in 
the lead pins 10i. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Lead pin test equipment which inspects two or more lead pins which are characterized by 
providing the following, and which set predetermined spacing and aligned The stage in which an 
inspected object with two or more lead pins is carried The light emitter and receiver which consists of an 
electric eye which receives the spot light from said projector which passed through between the 
projector which irradiates spot light with a predetermined include angle in the alignment side of two or 
more of said lead pins, and said two or more lead pins The driving means which moves said light emitter 
and receiver or said stage in the alignment direction of two or more of said lead pins A relative-speed- 
detector means to detect the relative passing speed of said light emitter and receiver by said driving 
means, and said stage, A time-of-day detection means to detect the shift time of day from an ON light 
condition to the protection-from-light condition of said electric eye, or the shift time of day from a 
protection-from-light condition to an ON light condition, An operation means to measure the amount of 
displacement from the normal location of each lead pin, or the number of deficits of a lead pin based on 
the shift time of day detected by the speed signal and said time-of-day detection means from said 
relative-speed-detector means, A defective judging means to judge the existence of the defect in said 
two or more lead pins based on the amount of displacement of each lead pin measured by said operation 
means, or the number of deficits of a lead pin 

[Claim 2] The lead pin test equipment characterized by to replace with said driving means and said 
relative-speed-detector means, to have the uniform driving means which makes the uniform migration of 
said light emitter and receiver or said stage carry out in the alignment direction of two or more of said 
lead pins in lead pin test equipment according to claim 1, and for said operation means to measure the 
amount of displacement from the normal location of each lead pin, or the number of a lead pin of 
deficits based on the shift time of day detected by said time-of-day detection means. 
[Claim 3] It replaces with said relative-speed-detector means in lead pin test equipment according to 
claim I. It has a distance detection means to detect the distance to the pin to be examined by which said 
projector irradiates spot light from the predetermined criteria location of said two or more lead pins. 
Lead pin test equipment characterized by said operation means measuring the amount of displacement 
from the normal location of each lead pin, or the number of deficits of a lead pin based on the shift time 
of day detected by the distance signal and said time-of-day detection means from said distance detection 
means. 

[Claim 4] Lead pin test equipment characterized by having an amount storage means of measurement to 
memorize the amount of displacement of each lead pin measured by said operation means, or the 
number of deficits of a lead pin in lead pin test equipment according to claim 1 to 3. 
[Claim 5] Lead pin test equipment characterized by to install said projector in lead pin test equipment 
according to claim 1 to 4 so that the point of two or more of said lead pins may be aslant irradiated to the 
alignment side of two or more of said lead pins, and to measure the amount of height gaps and the 
number of disappearance pins of the amount of location gaps of each lead pin in said two or more lead 
pins and the number of disappearance pins, or each lead pin. 
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[Claim 6] Lead pin test equipment characterized by installing said projector in lead pin test equipment 
according to claim 1 to 4 so that root Motobe of two or more of said lead pins may be irradiated almost 
perpendicularly to the alignment side of two or more of said lead pins, and measuring the number of 
disappearance pins in said two or more lead pins. 

[Claim 7] Lead pin test equipment according to claim 1 to 4 which is equipped with the following and 
characterized by measuring the amount of location gaps and the amount of height gaps of each lead pin 
in said two or more lead pins. Said 1st light emitter and receiver to which said light emitter and receiver 
irradiates almost perpendicularly the point of two or more of said lead pins to the alignment side of two 
or more of said lead pins The 2nd light emitter and receiver which irradiates aslant the point of two or 
more of said lead pins to the alignment side of two or more of said lead pins 

[Claim 8] Lead pin test equipment according to claim 1 to 4 which is equipped with the following and 
characterized by measuring the amount of inclinations in which said two or more lead pins incline in the 
alignment direction collectively. Said 1st light emitter and receiver to which said light emitter and 
receiver irradiates almost perpendicularly the point of two or more of said lead pins to the alignment 
side of two or more of said lead pins The 2nd light emitter and receiver which irradiates almost 
perpendicularly root Motobe of two or more of said lead pins to the alignment side of two or more of 
said lead pins 

[Claim 9] Lead pin test equipment according to claim 1 to 4 characterized by providing the following 
The projector with which said light emitter and receiver irradiates light in the alignment side of two or 
more of said lead pins Optical system which condenses the light emitted from said projector and 
irradiates the spot light of predetermined magnitude at a position Two or more electric-eye DOPIN test 
equipment which receives the light irradiated at an include angle which is arranged near the outer 
diameter of said spot light, is emitted from said projector, and is different to the alignment side of two or 
more of said lead pins [Claim 10] Lead pin test equipment characterized by preparing the linear member 
which transmits light to the front face of two or more of said electric eyes in lead pin test equipment 
according to claim 9, respectively. 

[Claim 11] Lead pin test equipment characterized by preparing the mask with which the detailed hole 
which penetrates the light from said projector was formed in the front face of said electric eye in lead 
pin test equipment according to claim 9 [Claim 12] Lead pin test equipment characterized by preparing 
the mask with which the detailed hole which penetrates the light from said projector was formed in the 
front face of the linear member which transmits said light in lead pin test equipment according to claim 
10 [Claim 13] Lead pin test equipment which is on the straight line of said spot light which intersects a 
right angle mostly at the core, and is characterized by the intensity of light emitted from said projector 
having arranged said two or more electric eyes in the almost equal location in lead pin test equipment 
according to claim 9 to 12 [Claim 14] The positional controller which controls the relative location of 
the 1st field and the 2nd field which are characterized by controlling said the 1st field and said 2nd field 
to a predetermined relative location by having the following, changing the relative location of said 1st 
and 2nd fields, and making in agreement the optical axis of said projector and said electric eye by said 
driving means, and which meet. The projector fixed to said 1st field The electric eye fixed so that an 
optical axis might be in agreement, when it was installed in said 2nd field and said the 1st field and said 
2nd field became a predetermined relative location The driving means to which the location of said 1st 
field or said 2nd field is changed 

[Claim 15] It is the driving means which moves said the 1st field or said 2nd field in the fixed direction 
so that said driving means may change spacing of said 1st and 2nd fields in a positional controller 
according to claim 14. The positional controller characterized by controlling the distance of the 
predetermined point of said 1st field, and the predetermined point of said 2nd field in a predetermined 
distance by changing a relative location with said 1st and 2nd fields, and making in agreement the 
optical axis of said projector and said electric eye by said driving means. 

[Claim 16] The positional controller which are two fields where said the 1st field and said 2nd field meet 
in parallel in a positional controller according to claim 15, and is characterized by controlling the 
distance of said 1st field and said 2nd field in a predetermined distance by changing a relative location 
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with said 1st and 2nd fields, and making in agreement the optical axis of said projector and said electric 
eye by said driving means. 

[Claim 17] It consists of at least three projectors with which said projector has an optical axis in the 
different direction in a positional controller according to claim 14. Said electric eye consists of at least 
three electric eyes corresponding to said at least three projectors. Said driving means is a driving means 
to which the distance and the include angle of said 1st field and said 2nd field to make are changed. By 
changing a relative location with said 1st and 2nd fields, and making the optical axis of said at least 
three projectors and said at least three electric eyes in agreement, respectively by said driving means The 
positional controller characterized by controlling the distance and the include angle of said 1st field and 
said 2nd field to make at a predetermined distance and a predetermined include angle. 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



8/17/2004 



Page 1 of 20 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the positional controller used for the automatic focus of 
the optical system of the lead pin test equipment which distinguishes the existence of the defect of a 
location gap of lead pins, such as components with two or more lead pins which were applied to lead pin 
test equipment and a positional controller, especially were pulled out from the side face, for example, 
the brush which transmits a signal to body of revolution, and an IC package, a height gap, 
disappearance, a collective inclination, etc., a microscope, etc., highly precise arrangement of a member, 
etc. 
[0002] 

[Description of the Prior Art] The lead pin inspection approach of the conventional IC package which 
uses a CCD camera is explained using drawing 29 . Here, the schematic diagram and drawing 29 (c) 
which show arrangement of a CCD camera when drawing 29 (a) and (b) look at an IC package from a 
side face and a top face are drawing showing the incorporation image by the CCD camera of the lead pin 
of an IC package. 

[0003] CCD camera 82 is installed in the side of IC package 81 by which two or more lead pin 80i (i= 1, 
2, --, n) is pulled out from the side face. And this lead pin 80i Light is hit to an alignment side from a 
projector (not shown), and it picturizes with CCD camera 82. Moreover, this CCD camera 82 is lead pin 
80i of the incorporation image which is connected to the predetermined display (not shown) and was 
displayed on this display to IC package 81. It inspects. 

[0004] For example, they are two or more lead pin 80i like lead pin 80i (i= 3). Like a gap (it is hereafter 
called "a location gap") in the alignment direction, and lead pin 80i (i= 2) When having produced the 
gap (it is hereafter called "a height gap") in a direction perpendicular to the alignment direction, It can 
ask for amount of location gaps deltaX, or amount of height gaps deltaZ from the incorporation image 
shown in drawing 29 (c) (refer to "the inspection technique of an IC package lead"; 1992 a magazine 
"electro mounting technology" and 5 (vol.8 No.5)). 

[0005] Moreover, the lead pin inspection approach of the conventional IC package which uses a 
displacement sensor is explained using drawing 30 . Here, the schematic diagram showing arrangement 
of a displacement sensor when drawing 30 (a) looks at an IC package from a side face, and drawing 30 
(b) are graphs which show the output wave of a displacement sensor. Two or more lead pin 80i currently 
pulled out from the side face of IC package 81 A displacement sensor 83 is installed caudad. And it is 
lead pin 80i about IC package 81. It is the lead pin 80i which moves, making uniform migration carry 
out in the alignment direction. A laser beam is irradiated from a displacement sensor 83 on the inferior 
surface of tongue of a point, the reflected light is again detected by the displacement sensor 83, and it is 
lead pin 80i of IC package 81 from the time amount change output wave. It inspects. 
[0006] For example, when having produced the location gap and the height gap like lead pin 80i (2 i= 
3), as shown in drawing 30 (b), in the output wave over time amount change of a displacement sensor 
83, change arises at wave-like height or spacing between waves. Therefore, it can ask for a height gap 
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and a location gap of lead pin 80i (2 i= 3) from the variation rate of these height, or the variation rate of 
spacing (refer to "the inspection technique of an IC package lead"; 1992 a magazine "electro mounting 
technology" and 5 (vol.8 No.5)). 

[0007] Moreover, the lead pin inspection approach of the conventional IC package which uses a 
photogenic organ and an electric eye is explained using drawing 31 . Here, the schematic diagram and 
drawing 31 (b) which show arrangement of a lead pin point when drawing 31 (a) looks at an IC package 
from a side face, a photogenic organ, and an electric eye are the flat-surface schematic diagram. Two or 
more lead pin 80i currently pulled out from the side face of IC package 81 1 set of photogenic organs 84 
and an electric eye 85 are installed with a predetermined include angle to an alignment side. And lead 
pin 80i of plurality [ laser beam / 86 / of the thickness dimension S irradiated from the photogenic organ 
84, and the width-of-face dimension T ] The light income which passes through between and is received 
by the electric eye 85 is memorized as an output value of an electric eye 85. Subsequently, it is made to 
move to the location which shows this 1 set of photogenic organs 84 and electric eye 85 with an 
alternate long and short dash line from the location shown as the continuous line in drawing, and the 
same actuation is repeated. 

[0008] Thus, it is lead pin 80i of IC package 81 by comparing the output value of the memorized electric 
eye 85 with the case of the normal IC package which does not have a defect in a lead pin. It inspects. For 
example, since it differs from the output value acquired when it is an IC package with the normal output 
value of an electric eye 85 when a certain lead pin has produced the location gap and the height gap, the 
existence of a height gap of a lead pin or a location gap can be judged (refer to JP, 1-260349, A). 
[0009] Furthermore, the conventional position control approach which uses a laser length measuring 
machine is explained using drawing 32 . Here, drawing 32 is the side elevation of two fields which meet. 
When controlling the relative location of two fields which meet in parallel, the laser length measuring 
machine 87 is fixed to one Ath page, and the reflective mirror 88 is fixed to the Bth page of another side. 
And while discharging a laser beam from the laser length measuring machine 87 to the reflective mirror 
88, moving the Ath page or the Bth page perpendicularly, the laser length measuring machine 87 detects 
the phase of a laser beam reflected by the reflective mirror 88. And the distance of the Ath page and the 
Bth page is measured from change of the phase of this detected laser beam. In this way, it is controllable 
in a location with the Ath page and a distance predetermined [ Bth page ]. 
[0010] 

[Problem(s) to be Solved by the Invention] However, it sets to the lead pin inspection approach of the IC 
package which uses the above-mentioned conventional CCD camera, and is lead pin of one side 80i of 
IC package 81. It is difficult to store all in the visual field of CCD camera 82, and to inspect by one 
image pick-up, considering the resolution of CCD camera 82. Therefore, in order to obtain the resolving 
power more than fixed, multiple-times migration of IC package 81 or CCD camera 82 must be carried 
out, and the defect in which inspection time amount increases arises. In addition, although it is possible 
to aim at compaction of inspection time amount by installing two or more CCD cameras 82, the defect 
in which complicated-izing and a cost rise of test equipment are caused arises in this case. 
[001 1] Moreover, it sets to the lead pin inspection approach of the IC package which uses the above- 
mentioned conventional displacement sensor, and is lead pin 80i. In order to detect the laser beam 
reflected on the inferior surface of tongue by the displacement sensor 83, it is lead pin 80i. If a surface 
state at the bottom is caused how, the reflected light is changed and there is a defect in which the case 
where it becomes difficult for it to be stabilized and to detect the variation rate of height and the 
variation rate of spacing arises. 

[0012] Moreover, lead pin 80i of IC package 81 Since width of face is usually 100-200 micrometers, it 
is required that it should have the minute laser spot of 10 micrometerphi extent, and should have high- 
speed responsibility as engine performance of a displacement sensor 83. Therefore, if it is going to 
guarantee the inspection precision while causing the fall of inspection precision, if it is not such a highly 
efficient displacement sensor 83, the problem of causing a cost rise will arise. 
[0013] Moreover, it sets to the lead pin inspection approach of the IC package which uses the 
photogenic organ and the electric eye of the above-mentioned former, and they are two or more lead pin 
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80i. In order to measure with the case of a normal IC package the whole quantity of light which passes 
through between, they are two or more lead pin 80i. Even if it can judge the existence of the height gap 
which can be set, or a location gap, the amount of height gaps and the amount of location gaps of lead 
pin 80 the very thing which has a defect are immeasurable. Therefore, it has the defect in which the 
inspection based on the size judging of the amount of gaps is impossible, and highly precise inspection 
cannot be performed. Moreover, which lead pin 80i Whether it being easy to be generated by what kind 
of defect and analysis are also impossible, and the improvement of the approach of dealing with it based 
on the analysis, the storage approach, etc. cannot be aimed at, either. 

[0014] Furthermore, in the position control approach which uses the above-mentioned conventional 
laser length measuring machine, since the laser length measuring machine 87 is expensive, there is a 
defect in which it becomes a cost rise. Moreover, in order that the reflective mirror 88 may be installed 
in sense in which a reflective laser beam carries out incidence to the laser length measuring machine 87 
correctly and may hold the front face to the laser beam wavelength lambda to the mirror plane of 
lambda / precision of 2 - lambda/4, it also has the problem that the installation and management take 
great trouble, in actual use. 

[0015] Then, this invention solves the technical problem of such a conventional technique, and aims at 
offering the positional controller which are a high speed, high degree of accuracy, and a low price, and 
controls stably the lead pin test equipment which is a high speed, high degree of accuracy, and a low 
price, and inspects stably the defect of a location gap of a lead pin, a height gap, disappearance, a 
collective inclination, etc., and the relative location of two fields which meets. 
[0016] 

[Means for Solving the Problem] In the lead pin test equipment which inspects two or more lead pins 
which the above-mentioned technical problem set predetermined spacing, and aligned The light emitter 
and receiver which consists of an electric eye which receives the spot light from said projector which 
passed through between the stage in which an inspected object with two or more lead pins is carried, the 
projector which irradiates spot light with a predetermined include angle in the alignment side of two or 
more of said lead pins, and said two or more lead pins, The driving means which moves said light 
emitter and receiver or said stage in the alignment direction of two or more of said lead pins, A relative- 
speed-detector means to detect the relative passing speed of said light emitter and receiver by said 
driving means, and said stage, A time-of-day detection means to detect the shift time of day from an ON 
light condition to the protection-from-light condition of said electric eye, or the shift time of day from a 
protection-from-light condition to an ON light condition, An operation means to measure the amount of 
displacement from the normal location of each lead pin, or the number of deficits of a lead pin based on 
the shift time of day detected by the speed signal and said time-of-day detection means from said 
relative-speed-detector means, It is attained by the lead pin test equipment characterized by having a 
defective judging means to judge the existence of the defect in said two or more lead pins, based on the 
amount of displacement of each lead pin measured by said operation means, or the number of deficits of 
a lead pin. 

[0017] Moreover, it replaces with said driving means and said relative-speed-detector means in the 
above-mentioned lead pin test equipment. It has the uniform driving means which makes the uniform 
migration of said light emitter and receiver or said stage carry out in the alignment direction of two or 
more of said lead pins. It is attained by the lead pin test equipment characterized by said operation 
means measuring the amount of displacement from the normal location of each lead pin, or the number 
of deficits of a lead pin based on the shift time of day detected by said time-of-day detection means. 
[0018] Moreover, it replaces with said relative-speed-detector means in the above-mentioned lead pin 
test equipment. It has a distance detection means to detect the distance to the pin to be examined by 
which said projector irradiates spot light from the predetermined criteria location of said two or more 
lead pins. It is attained by the lead pin test equipment characterized by said operation means measuring 
the amount of displacement from the normal location of each lead pin, or the number of deficits of a lead 
pin based on the shift time of day detected by the distance signal and said time-of-day detection means 
from said distance detection means. 
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[0019] Moreover, it is attained in the above-mentioned lead pin test equipment by the lead pin test 
equipment characterized by having an amount storage means of measurement to memorize the amount 
of displacement of each lead pin measured by said operation means, or the number of deficits of a lead 
pin. Moreover, said projector is installed so that the point of two or more of said lead pins may be aslant 
irradiated to the alignment side of two or more of said lead pins, and it is attained in the above- 
mentioned lead pin test equipment by the lead pin test equipment characterized by to measure the 
amount of height gaps and the number of disappearance pins of the amount of location gaps of each lead 
pin in two or more of said lead pins and the number of disappearance pins, or each lead pin. 
[0020] Moreover, in the above-mentioned lead pin test equipment, said projector is installed so that root 
Motobe of two or more of said lead pins may be irradiated almost perpendicularly to the alignment side 
of two or more of said lead pins, and it is attained by the lead pin test equipment characterized by 
measuring the number of disappearance pins in said two or more lead pins. Moreover, said 1st light 
emitter and receiver to which said light emitter and receiver irradiates almost perpendicularly the point 
of two or more of said lead pins to the alignment side of two or more of said lead pins in the above- 
mentioned lead pin test equipment, It has the 2nd light emitter and receiver which irradiates aslant the 
point of two or more of said lead pins to the alignment side of two or more of said lead pins, and is 
attained by the lead pin test equipment characterized by measuring the amount of location gaps and the 
amount of height gaps of each lead pin in said two or more lead pins. 

[0021] Moreover, said 1st light emitter and receiver to which said light emitter and receiver irradiates 
almost perpendicularly the point of two or more of said lead pins to the alignment side of two or more of 
said lead pins in the above-mentioned lead pin test equipment, It has the 2nd light emitter and receiver 
which irradiates almost perpendicularly root Motobe of two or more of said lead pins to the alignment 
side of two or more of said lead pins, and is attained by the lead pin test equipment characterized by 
measuring the amount of inclinations in which said two or more lead pins incline in the alignment 
direction collectively. 

[0022] Moreover, the projector with which said light emitter and receiver irradiates light in the above- 
mentioned lead pin test equipment in the alignment side of two or more of said lead pins, The optical 
system which condenses the light emitted from said projector and irradiates the spot light of 
predetermined magnitude at a position, It is arranged near the outer diameter of said spot light, is 
emitted from said projector, and is attained by the lead pin test equipment characterized by having two 
or more electric eyes which receive the light irradiated at a different include angle to the alignment side 
of two or more of said lead pins. 

[0023] Moreover, it is attained in the above-mentioned lead pin test equipment by the lead pin test 
equipment characterized by preparing the linear member which transmits light to the front face of two or 
more of said electric eyes, respectively. Moreover, it is attained in the above-mentioned lead pin test 
equipment by the lead pin test equipment characterized by preparing the mask with which the detailed 
hole which penetrates the light from said projector was formed in the front face of said electric eye. 
[0024] Moreover, it is attained in the above-mentioned lead pin test equipment by the lead pin test 
equipment characterized by preparing the mask with which the detailed hole which penetrates the light 
from said projector was formed in the front face of the linear member which transmits said light. 
Moreover, in the above-mentioned lead pin test equipment, it is on the straight line of said spot light 
which intersects a right angle mostly at the core, and the intensity of light emitted from said projector is 
attained by the lead pin test equipment characterized by having arranged said two or more electric eyes 
in the almost equal location. 

[0025] Furthermore, it sets to the positional controller which controls the relative location of the 1st field 
and the 2nd field which meet. The projector fixed to said 1st field, and the electric eye fixed so that an 
optical axis might be in agreement when it was installed in said 2nd field and said the 1st field and said 
2nd field became a predetermined relative location, By having the driving means to which the location 
of said 1st field or said 2nd field is changed, changing the relative location of said 1st and 2nd fields, 
and making in agreement the optical axis of said projector and said electric eye by said driving means It 
is attained by the positional controller characterized by controlling said the 1st field and said 2nd field to 
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a predetermined relative location. 

[0026] Moreover, it is the driving means which moves said the 1st field or said 2nd field in the fixed 
direction so that said driving means may change spacing of said 1st and 2nd fields in the above- 
mentioned positional controller. By changing a relative location with said 1st and 2nd fields, and making 
in agreement the optical axis of said projector and said electric eye by said driving means It is attained 
by the positional controller characterized by controlling the distance of the predetermined point of said 
1st field, and the predetermined point of said 2nd field in a predetermined distance. 
[0027] Moreover, they are two fields where said the 1st field and said 2nd field meet in parallel in the 
above-mentioned positional controller. It is attained by the positional controller characterized by 
controlling the distance of said 1st field and said 2nd field in a predetermined distance by changing a 
relative location with said 1st and 2nd fields, and making in agreement the optical axis of said projector 
and said electric eye by said driving means. 

[0028] Moreover, it consists of at least three projectors with which said projector has an optical axis in 
the different direction in the above-mentioned positional controller. Said electric eye consists of at least 
three electric eyes corresponding to said at least three projectors. Said driving means is a driving means 
to which the distance and the include angle of said 1st field and said 2nd field to make are changed. By 
changing a relative location with said 1st and 2nd fields, and making the optical axis of said at least 
three projectors and said at least three electric eyes in agreement, respectively by said driving means It is 
attained by the positional controller characterized by controlling the distance and the include angle of 
said 1st field and said 2nd field to make at a predetermined distance and a predetermined include angle. 
[0029] 

[Function] This invention moving the stage in which the light emitter and receiver or the inspected 
object was carried in the alignment direction of two or more lead pins By irradiating spot light with a 
predetermined include angle in the alignment side of two or more lead pins by ****** ? and receiving the 
spot light which passed through between the lead pin by the electric eye The shift time of day from an 
ON light condition to the protection-from-light condition of an electric eye or the shift time of day from 
a protection-from-light condition to an ON light condition is detectable. 

[0030] In two or more lead pins, when a certain lead pin is displacing from the normal location or is 
missing, it differs from shift time of day when the shift time of day from an ON light condition to the 
protection-from-light condition of an electric eye or the shift time of day from a protection-from-light 
condition to an ON light condition is normal. For this reason, the amount of displacement from the 
normal location of each lead pin or the number of deficits of a lead pin is correctly [ easily and ] 
measurable by detecting that variation and performing a predetermined operation. Therefore, based on 
these amounts of displacement, or the number of deficits, it becomes possible to judge the existence of 
the defect in two or more lead pins. 
[0031] 

[Example] Hereafter, it explains based on the example illustrating this invention. Drawing 1 is a 
schematic diagram for explaining the lead pin test equipment of the brush which transmits a signal to the 
revolving shaft by the 1st example of this invention, and shows arrangement of 1 set of light emitters 
and receivers when seeing a subject-of-examination slack brush from a transverse plane, a side face, and 
a top face to each drawing 1 (a), (b), and (c), respectively. Moreover, drawing 2 is a block flow diagram 
which shows the circuitry which processes the output signal of an electric eye. 

[0032] The brush 11 with which two or more lead pin lOi (i= 1, 2, --, n) is pulled out from the side face 
is carried on the transparence table 12 which penetrates light. Moreover, this transparence table 12 is 
lead pin lOi by the uniform driver (not shown). Uniform migration is carried out in the alignment 
direction. The **** projector 13 using semiconductor laser to irradiate is installed above this 
transparence table 12, and it is lead pin lOi. Spot light is irradiated with the predetermined include angle 
phi to an alignment side. Moreover, under the transparence table 12, the **** projector 13 is countered, 
for example, the **** electric eye 14 using a pin photodiode is installed, and it is lead pin lOi. The spot 
light from the **** projector 13 which passed through between is received. In this way, lead pin lOi 1 
set of light emitters and receivers which face across an alignment side in between are arranged. 
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[0033] moreover, to this **** electric eye 14 The spot light from the **** projector 13 is lead pin lOi. 
The condition (ON light condition) which is passing through and carrying out ON light of the between 
to spot light is lead pin lOi. Time of day which shifts to an ON light condition from the time of day 
which shifts to the condition (protection-from-light condition) of being shaded, and a protection-from- 
light condition, That is, the time-of-day detector 15 which detects ON / off time of day Ti of the output 
signal of the **** electric eye 14, and (i= 1, 2, -, n) OFF/ON time-of-day T'i (i= 1, 2, -, n) is 
connected. 

[0034] Moreover, in this time-of-day detector 15, it is lead pin lOi. The number counter 16 of pins, and 
ON / off time of day Ti which counts a number The ON / off time-of-day counter 17 to count, and 
OFF/ON time-of-day T'i OFF/ON time-of-day counter 18 to count is connected, respectively. Moreover, 
the amount arithmetic circuit 19 of height gaps which calculates amount of height gaps deltaZ is 
connected to the number counter 16 of pins, and the ON / off time-of-day counter 17, and the number 
arithmetic circuit 20 of disappearance pins which calculates disappearance pin several m of a lead pin is 
connected to ON / off time-of-day counter 17, and OFF/ON time-of-day counter 18. 
[0035] Furthermore, while the number counter 16 of pins, the amount arithmetic circuit 19 of height 
gaps, and the number arithmetic circuit 20 of disappearance pins are connected to the amount store 
circuit 21 of measurement, the amount arithmetic circuit 19 of these height gaps and the number 
arithmetic circuit 20 of disappearance pins are connected to the defective judging circuit 22 which 
finally distinguishes the existence of the defect of a lead pin. Next, it explains using the timing diagram 
of the output signal of the electric eye which shows the case where amount of height gaps deltaZ of a 
lead pin is measured using the lead pin test equipment by the 1st example to the block flow diagram and 
drawing 3 of drawing 2 . 

[0036] Now, as shown in drawing,? , it is each lead pin lOi of a subject-of-examination slack brush. W 
and its thickness are set to H and spacing which aligned normally is set to L for width of face, moreover, 
j-th lead pin lOj Two or more lead pin lOi a direction perpendicular to an alignment side - facing down 
- deltaZj only - suppose that it has shifted. However, lead pin lOi There shall be no location gap in the 
alignment direction. 

[0037] First, they are two or more lead pin lOi by the uniform driver (not shown) about this transparence 
table 12 after carrying a brush 1 1 on the transparence table 12. Rates [ direction / alignment ] Vo It is 
made to move. And spot light is irradiated from the **** projector 13 at coincidence. At this time, the 
spot light from the **** projector 13 is lead pin lOi. It is desirable to irradiate a point. It is because 
amount of height gaps deltaZ becomes large, so the direction of a point becomes easily [ measurement ] 
and exact, moreover, the spot light from the **** projector 13 - lead pin lOi the include angle made to 
an alignment side, and the so-called illuminating angle phi - lead pin lOi the amount of the maximum 
gaps to the height direction from an alignment side - deltaZMAX ** - if it carries out pi / 2> phi>tan -1 
{(H+2 and deltaZMAX) IL) - (1) 

It is necessary to set up so that it may be satisfied. If it is because it will irradiate perpendicularly from 
the **** projector 13 and it becomes impossible to measure amount of height gaps deltaZ, when the 
illuminating angle phi becomes pi/2 and the illuminating angle phi becomes smaller than the range of 
the above-mentioned (1) formula, spot light is lead pin lOi. It is because the case where it becomes 
impossible to pass through between arises. However, it is more desirable for the smaller possible one, 
i.e., spot light, to irradiate from across within the limits of the above-mentioned (1) formula, when 
measuring amount of height gaps deltaZ. 

[0038] In this way, the spot light from the **** projector 13 is lead pin lOi. While irradiating a point, it 
is lead pin lOi. The spot light which passed through between is received by the **** electric eye 14. 
And lead pin lOfrom ON light condition to **** electric eye 14 of spot light i Time of day which shifts 
to a protection-from-light condition according to the upper left hand comer (- shows in drawing 3 (a)), 
Namely, lead pin lOfrom ON/OFF time-of-day [ of an output signal ] Ti, and (- shows in drawing 3 (b)) 
protection-from-light condition i Time of day which shifts to an ON light condition according to a lower 
right angle (O shows in drawingj (a)), That is, the time-of-day detector 15 detects ON/OFF time-of-day 
Ti (O shows in drawing 3 (b)) of an output signal, and it is j-th lead pin lOj. ON/OFF time of day Tj to 
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depend It counts with ON/OFF time-of-day counter 17. 

[0039] Subsequently, several j, and ON / off time of day Tj from ON / off time-of-day counter 17 of the 
lead pin made into the object from the number counter 16 of pins in the amount arithmetic circuit 19 of 
height gaps It is based and is amount of height gaps deltaZj. It calculates. Namely, j-th lead pin lOj ON / 
off time of day Tj to depend Tj = { (W+L)x(j - 1 )+deltaZj/tan phi }/Vo+T 1 - (2) 

Next door, therefore j-th lead pin lOj Amount of height gaps deltaZj deltaZj ={(Tj-Tl) xVo-(W+L)x(j- 
1)} xtan phi - (3) 
It becomes. 

[0040] Next, it explains using the timing diagram of the output signal of the electric eye which shows 
the case where disappearance pin several m of a lead pin is measured using the lead pin test equipment 
by the 1st example to the block flow diagram and drawin g 4 of drawing 2 . Now, as shown in drawing 
4 , it is j-th lead pin lOj. Suppose that m lead pins have disappeared from the degree. 
[0041] Like the case where amount of height gaps deltaZ is measured, the subject-of-examination slack 
brush 1 1 is carried on the transparence table 12, and it is lead pin lOi by the uniform driver. Rates 
[ direction / alignment ] Vo Spot light is irradiated from the **** projector 13, making it move. And 
lead pin lOi The spot light which passed through between is received by the **** electric eye 14, and 
they are ON / off time of day Ti of the output signal of the **** electric eye 14. And OFF/ON time-of- 
day T'i The time-of-day detector 15 detects. 

[0042] Subsequently, j-th lead pin lOj detected by the time-of-day detector 15 OFF/ON time-of-day Tj 
While counting with OFF/ON time-of-day counter 18, it is lead pin lOj. The following lead pin 10k The 
ON / off time of day Tk to depend It counts with ON / off time-of-day counter 17. Subsequently, it sets 
to the number arithmetic circuit 20 of disappearance pins, and is OFF/ON time-of-day Tj from OFF/ON 
time-of-day counter 18, and the ON / off time-of-day counter 17. And ON / off time of day Tk It is 
based and disappearance pin several m is measured. 

[0043] namely, - if m disappearance pins exist - j-th lead pin lOj OFF/ON time-of-day Tj from - the 
following lead pin 10k The ON / off time of day Tk to depend up to - deltabetween close light-hours T 
to the **** electric eye 14 - long - becoming - deltaT=Tk-T*j = {(W+L) xm+L}/Vo - (4) 
It becomes. Therefore, disappearance pin several m m=(deltaTxVo-L)/(W+L) 
= {(Tk-T'j)xVo-L}/(W+L)-(5) 
It becomes. 

[0044] Amount of height gaps deltaZj of the lead pin measured as mentioned above And disappearance 
pin several m, while memorizing as data in the amount store circuit 21 of measurement, in the defective 
judging circuit 22, the final distinction about the defect of a lead pin based on such total quantity is 
made. Thus, it is lead pin lOi by the uniform driver about the brush 1 1 which transmits a signal to a 
revolving shaft according to the 1st example. It is a rate Vo to the alignment direction. Carrying out 
uniform migration It is lead pin lOi by the **** projector 13. A point is irradiated with phi to the 
alignment side whenever [ predetermined acute-angle ]. Lead pin lOi The spot light which passed 
through between is received by the **** electric eye 14. ON / off time of day Ti of the output signal of 
the **** electric eye 14 And OFF/ON time-of-day T'i The time-of-day detector 15 detects, respectively. 
Amount of height gaps deltaZ of a lead pin and disappearance pin several m are measurable by 
calculating based on (3) and (5) types in the amount arithmetic circuit 19 of height gaps, and the number 
arithmetic circuit 20 of disappearance pins, therefore, the defective judging circuit 22 - amount of 
height gaps deltaZj of these lead pins and a ****** [ that the target lead pin based on disappearance pin 
several m is a defect ] - judging - two or more lead pin lOi Finally the existence of the defect of the 
lead pin which can be set can be distinguished. 

[0045] At this time, it is amount of height gaps deltaZj of a lead pin. It reaches and disappearance pin 
several m is ON/OFF time of day Ti of the output signal of the **** electric eye 14. And OFF/ON time- 
of-day T'i Since it is measurable only with the based characteristic quantity, it is possible after 
conveyance migration of the brush 1 1 for inspection to obtain a judgment result at a high speed for a 
short time, moreover, amount of height gaps deltaZj of these lead pins and disappearance pin several m 
counting - since an amount is memorized as data in the amount store circuit 21 of measurement, it 
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becomes possible [ presenting the analysis for improving a manufacture process, the handling approach, 
etc. ]. 

[0046] Moreover, since it is possible to use comparatively cheap things, such as semiconductor laser and 
a pin photodiode, low-pricing is realizable for the **** projector 13 and the **** electric eye 14 also in 
cost. Moreover, since it is the optical system of a transparency mold, the light emitter and receiver which 
consists of a **** projector 13 and a **** electric eye 14 is lead pin lOi. The output signal stabilized 
from the **** electric eye 14 can be acquired without being dependent on a surface state. Therefore, 
lead pin lOi Measurement highly precise about the amount of displacement or the amount of deficits is 
attained, and the final distinction about the defect of a lead pin also becomes what has high 
dependability. 

[0047] Moreover, it becomes possible by attaching a predetermined lens system, for example to 
semiconductor laser, and extracting the spot light of the **** projector 13 more minutely, and sampling 
the output signal of the **** electric eye 14 still at high speed to attain high-speed measurement with 
still higher resolution, therefore to raise highly-precise-izing in inspection, and high-speed-ization. In 
addition, it is lead pin lOi about the transparence table 12 which carried the brush 1 1 by the uniform 
driver in the 1st example of the above. Although the case where uniform migration was carried out was 
explained in the alignment direction This uniform migration is lead pin lOi. Since it is relative relation 
with 1 set of light emitters and receivers which consist of a **** projector 13 and a **** electric eye 14, 
it is lead pin lOi. Instead of moving the direction, uniform migration of the light emitter and receiver 
may be carried out. 

[0048] Moreover, lead pin lOi of a brush 1 1 Since it is very small, width of face W and spacing L may 
be difficult to perform strict uniform migration. In such a case, it is lead pin lOi about the transparence 
table 12 instead of a uniform driver. What is necessary is just to install the relative-speed-detector sensor 
which detects the driver which makes it move in the alignment direction, and the passing speed by the 
driver. 

[0049] In this case, as the block flow diagram which shows the circuitry which processes the output 
signal of an electric eye is shown in drawing 5 , the relative-speed-detector sensor 23 will join the block 
flow diagram of drawing 2 , and the speed signal V in each time of day will be sent to the amount 
arithmetic circuit 19 of height gaps, and the number arithmetic circuit 20 of disappearance pins from this 
relative-speed-detector sensor 23. Therefore, it is [0050] instead of xVo [ in / on the amount arithmetic 
circuit 19 of height gaps, and / (3) types (Tj-Tl) ]. 
[Equation 1] 



A ******** operation is made and it is j-th lead pin lOj. Amount of height gaps deltaZj [0051] 
[Equation 2] 






It becomes. Moreover, it is [0052] instead of x Vo [ in / on the number arithmetic circuit 20 of 
disappearance pins, and / (5) types (Tk-T'j) ]. 
[Equation 3] 
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A ******** operation is made and disappearance pin several m is [0053]. 
[Equation 4] 
■»Tk 

(7) 



m=(f V-dT-L) /(W + L) 
J-Ti ' 



Tj 

It becomes, furthermore, the thing for which a distance detection means is used instead of being based 
on the above rate information since both xVo in (3) and (5) types (Tj-Tl) and xVo are the things 
showing a variation rate - lead pin lOfrom a certain criteria location i up to -- lead pin lOi The distance 
of the alignment direction may be found. 

[0054] In this case, the block flow diagram which shows the circuitry which processes the output signal 
of an electric eye As shown in drawing 6 , the distance detection sensor 24 joins the block flow diagram 
of drawing 2 . Instead of ON / off time-of-day counter 17, and OFF/ON time-of-day counter 18 ON / off 
time of day Ti Lead pin lOfrom predetermined criteria location i which can be set Distance Li to a left 
lateral the time of the ON/OFF to count - a distance counter 25 and OFF/ON time-of-day Ti Lead pin 
lOfrom predetermined criteria location i which can be set Distance L'i to a right lateral At the time of the 
OFF/ON to count, it connects with the time-of-day detector 15 and the distance detection sensor 24, 
respectively, and a distance counter 26 is installed. Therefore, it sets to the amount arithmetic circuit 19 
of height gaps, j-th lead pin lOj sent from a distance counter 25 Distance Lj to a left lateral It is based. 
(3) Instead of xVo in a formula (Tj-Tl), Lj-Ll is used, an operation is made, and it is j-th lead pin lOj. 
Amount of height gaps deltaZj deltaZj ={(Lj-Ll) -(W+L)x(i-1) } xtan phi - (8) 
It becomes. 

[0055] Moreover, j-th lead pin lOj sent from a distance counter 26 in the number arithmetic circuit 20 of 
disappearance pins Distance L'j to a right lateral And lead pin 10k of the j-th degree sent from a distance 
counter 25 Distance Lk to a left lateral It is based. (5) Instead of xVo in a formula (Tk-T'j), Lk-L'j is 
used, an operation is made, and it is disappearance pin several m. m=(Lk-L'j-L)/(W+L) ~ (9) 
It becomes. Moreover, j-th lead pin lOj Distance Lj to a left lateral Lj =Lj-W - (10) 
Since come out and it is m= {(Lk-Lj) -(W+L) } /(W+L) - (1 1) 
You may carry out. 

[0056] In addition, as a distance detection means at this time, a linear length measuring machine, a 
rotary encoder, the sending-out pulse count to a pulse motor, angle-of-rotation detection of a polygon 
mirror with a laser scan, etc. can specifically be considered. Moreover, it sets in the 1st example of the 
above, and they are two or more lead pin lOi. Although amount of height gaps deltaZ of a lead pin and 
disappearance pin several m were measured on the assumption that there was no location gap in the 
alignment direction, and the existence of the defect of a lead pin was distinguished Lead pin lOi If the 
manufacture approach of the brush 1 1 which it has, and the approach of dealing with it are caused how, 
it may not shift perpendicularly, but it may shift horizontally and a location gap may be produced. 
[0057] Of course, it is possible to measure amount of location gaps deltaX using the lead pin test 
equipment by the 1st example of the above also in this case. However, in order to measure amount of 
height gaps deltaZ easily and correctly in the case of the 1st example of the above, it was made desirable 
whenever [ illuminating-angle / of spot light ] for phi to be small as much as possible within the limits of 
the above-mentioned (1) formula. However, when measuring amount of location gaps deltaX of a lead 
pin, in order to make the measurement easily and exact, it is desirable to make phi into a perpendicular 
or the include angle near it whenever [ illuminating-angle / of spot light ]. 

[0058] then - next, two or more lead pin lOi The lead pin test equipment which measures amount of 
location gaps deltaX [ of a lead pin ] and disappearance pin several m on the assumption that there is no 
gap in the height direction from an alignment side is explained in full detail as the 2nd example. The 
lead pin test equipment of the brush which transmits a signal to the revolving shaft by the 2nd example 
of this invention is explained using drawing 7 and drawing 8 . 

[0059] Drawing 7 (a), (b), and (c) are the schematic diagrams showing arrangement of 1 set of light 
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emitters and receivers when seeing a subject-of-examination slack brush from a side face and a flat 
surface, respectively, and drawing jt is a block flow diagram which shows the circuitry which processes 
the output signal of an electric eye. In addition, the same sign is given to the same component as the lead 
pin test equipment shown in above-mentioned drawing 1 and drawing 2 , and the explanation is omitted. 

[0060] 1 set of light emitters and receivers which consist of the **** projectors 13 and the **** electric 
eyes 14 of the 1st example of the above in this 2nd example are lead pin lOi. 1 set of light emitters and 
receivers which consist of vertical illuminators 27 and perpendicular electric eyes 28 as shown in 
drawing 7 are lead pin lOi to being aslant arranged to an alignment side. The description is 
perpendicularly arranged to the alignment side. 

[0061] In addition, in the circuitry which processes the output signal of an electric eye, if it removes that 
the amount arithmetic circuit 29 of location gaps is formed instead of the amount arithmetic circuit 19 of 
height gaps as shown in drawing 8 , it is the same as that of the case of the 1st example of the above 
almost. Next, it explains using the timing diagram of the output signal of the electric eye which shows 
the case where amount of location gaps deltaX of a lead pin is measured using the lead pin test 
equipment by the 2nd example to the block flow diagram and drawing 9 of drawing 8 . 
[0062] now, it is shown in drawing 9 (a) - as - a subject of examination j-th lead pin lOj of lead pin 
lOi of a brush 1 1 Lead pin lOi the sense contrary to the sense which a brush 1 1 moves in the alignment 
direction - deltaXj only - it shall have shifted and there shall be no height gap from the alignment side 
It is lead pin lOi like the case of the 1st example of the above about the transparence table 12 which 
carried the brush 1 1 by the uniform driver. Rates [ direction / alignment ] Vo Spot light is irradiated 
from vertical illuminator 27, making it move. At this time, the spot light from vertical illuminator 27 is 
lead pin lOi. One with desirable irradiating a point is lead pin lOi, although it is the same as that of the 
case of the 1st example of the above, phi greatly differs whenever [ illuminating-angle / of the spot light 
from vertical illuminator 27 to an alignment side ]. 

[0063] Namely, lead pin lOi It is phi whenever [ illuminating-angle / of the spot light from vertical 
illuminator 27 to an alignment side ]. Phi=pi/2 - (12) 

Come out, and it is, therefore spot light is lead pin lOi. It irradiates perpendicularly. However, what is 
necessary is for this include angle not to be strict and just to irradiate it at a perpendicularly near include 
angle. 

[0064] In this way, the spot light from vertical illuminator 27 is lead pin lOi. While irradiating a point, it 
is lead pin lOi. The spot light which passed through between is received by the perpendicular electric 
eye 28. And the shift time of day from an ON light condition to the protection-from-light condition to 
the electric eye 27 of spot light and the shift time of day ti from a protection-from-light condition to an 
ON light condition, i.e., ON / off time of day of an output signal, And ON / off time-of-day t'i The time- 
of-day detector 15 detects and it is j-th lead pin lOj. The ON / off time of day tj to depend It counts with 
ON / off time-of-day counter 17. 

[0065] Subsequently, several j, and ON / off time of day tj from ON / off time-of-day counter 17 of the 
lead pin made into the object from the number counter 16 of pins in the amount arithmetic circuit 29 of 
location gaps It is based and is amount of location gaps deltaXj. It calculates. Namely, j-th lead pin lOj 
ON / off time of day tj tj ={(W+L)x(j-l)+deltaXj}A^o+tl -- (13) 

Next door, therefore j-th lead pin lOj Amount of location gaps deltaXj deltaXj = {(tj-tl) xVo-(W+L)x (j- 
1)} — (14) 
It becomes. 

[0066] In addition, it is almost the same as the case in the 1st example of the above, therefore the 
actuation which measures disappearance pin several m of a lead pin with the lead pin test equipment by 
the 2nd example is disappearance pin several m. m= {(tk-t'j) xVo-L} /(W+L) - (15) 
It becomes. 

[0067] Amount of location gaps deltaXj of the lead pin measured as mentioned above And 
disappearance pin several m, while memorizing as data in the amount store circuit 21 of measurement, 
in the defective judging circuit 22, the final distinction about the defect of a lead pin based on such total 
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quantity is made. Thus, it is lead pin lOi by the uniform driver about the brush 1 1 which transmits a 
signal to a revolving shaft according to the 2nd example. Rates [ direction / alignment ] Vo Making it 
move It is lead pin lOi by vertical illuminator 27. A point is perpendicularly irradiated to the alignment 
side. Lead pin lOi The spot light which passed through between is received by the perpendicular electric 
eye 28. ON / off time of day ti of the output signal of the perpendicular electric eye 28 And the time-of- 
day detector 15 detects OFF/ON time-of-day t'i. Amount of location gaps deltaX [ of a lead pin ] and 
disappearance pin several m is measurable by calculating based on (14) and (15) types in the amount 
arithmetic circuit 29 of location gaps, and the number arithmetic circuit 20 of disappearance pins. 
[0068] Therefore, amount of location gaps deltaX [ of these lead pins ], and disappearance pin several 
m, while memorizing as data in the amount store circuit 21 of measurement, finally in the defective 
judging circuit 22, the existence of the defect of a lead pin can be distinguished based on such total 
quantity. In addition, as the 1st example of the above was described, it is lead pin lOi. Instead of moving 
the direction, uniform migration of the light emitter and receiver may be carried out. Moreover, a driver 
and a relative-speed-detector sensor may be installed instead of a uniform driver. Furthermore, a 
distance detection means may be used. 

[0069] However, in order to measure amount of location gaps deltaX easily and correctly in the 2nd 
example of the above, spot light is lead pin lOi. It is made desirable to irradiate a point. However, it 
differs from the case where it shows in above-mentioned drawing 7 in measuring disappearance pin 
several m of a lead pin, and spot light is lead pin lOi. It is desirable to irradiate root Motobe. 
[0070] For example, as shown in drawing 10 (a), a location gap of a lead pin is very large, and the 
spacing A of the lead pin in a point A - 2 L+W - (16) 

When having become and spot light irradiates the point of a lead pin, as shown in drawing 10 (b), there 
is a possibility of taking for the case where the lead pin has disappeared. On the other hand, when root 
Motobe of a lead pin is irradiated, the spacing a of the lead pin in root Motobe is even if it is a however 
big location gap. a<2 L+W - (17) 

Since it becomes, there is no possibility of taking for the lead pin having disappeared. Therefore, in 
order to measure disappearance pin several m of a lead pin, to be stabilized and to distinguish the 
existence, spot light is lead pin lOi. It is desirable to irradiate root Motobe. 

[0071] Moreover, it sets to one side and the 1st and 2nd examples of the above are lead pin lOi. Amount 
of height gaps deltaZ and disappearance pin several m are measured for there being no location gap as a 
premise. It sets on another side and is lead pin lOi. Amount of location gaps deltaX and disappearance 
pin several m is measured on the assumption that there is no height gap, but it is not few also when **, 
location gap, and height gap of an IC package like a lead pin compound and arise, for example. 
[0072] Then, next, the thing to carry out to that phi is an acute angle as much as possible within the 
limits of the above-mentioned (1) formula whenever [ illuminating-angle / of spot light ], a 
perpendicular, or the include angle near it, A demand which is [ irradiate / that spot light irradiates the 
point of a lead pin and root Motobe ] different is satisfied. The lead pin test equipment which can 
measure the variation rate which the location gap and the height gap compounded, and can measure 
further the collective amount of inclinations of the lead pin which was impossible for measurement in 
the 1st and 2nd examples of the above is explained in full detail as the 3rd example. 
[0073] Next, the lead pin test equipment of the IC package by the 3rd example of this invention is 
explained using drawing 1 1 and drawing 12 . Drawing 1 1 (a) and (b) are the schematic diagrams 
showing arrangement of 3 sets of light emitters and receivers when seeing a subject-of-examination 
slack IC package from a side face and a flat surface, respectively, and drawing 12 is a block flow 
diagram which shows the circuitry which processes the output signal of an electric eye. 
[0074] IC package 31 by which two or more lead pin 30i (i= 1, 2, n) is pulled out from each side face 
is carried on the transparence table 32 which penetrates light. And this transparence table 32 is lead pin 
30i by the uniform driver (not shown). Uniform migration is carried out in the alignment direction. 
Moreover, the 1st vertical illuminator 33 which irradiates spot light, respectively, the **** projector 34, 
and the 2nd vertical illuminator 35 are installed above the transparence table 32. The 1st vertical 
illuminator 33 of them is lead pin 30i. A point is irradiated almost perpendicularly to the alignment side. 
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The **** projector 34 is lead pin 30i. Irradiating a point with the predetermined include angle phi to the 
alignment side, the 2nd vertical illuminator 35 is lead pin 30i. Root Motobe is irradiated almost 
perpendicularly to the alignment side. Moreover, the 1st vertical illuminator 33 and 2nd vertical 
illuminator 35 are that installation top and lead pin 30i at this time. Only distance b is separated in the 
alignment direction. 

[0075] Furthermore, under the transparence table 32, the 1st vertical illuminator 33, the **** projector 
34, and the 2nd vertical illuminator 35 are faced, the 1st perpendicular electric eye 36, the **** electric 
eye 37, and the 2nd perpendicular electric eye 38 are installed, respectively, and it is lead pin 30i. The 
spot light from the 1st vertical illuminator 33 which passed through between, the **** projector 34, and 
the 2nd vertical illuminator 35 is received, respectively. In this way, lead pin 30i 3 sets of light emitters 
and receivers which face across an alignment side in between are arranged. 

[0076] moreover, to the perpendicular electric eye 36 of these 1st, the **** electric eye 37, and the 2nd 
perpendicular electric eye 38 Lead pin 30from ON light condition of spot light from 1st vertical 
illuminator 33, **** projector 34, and 2nd vertical illuminator 35 i Shift time of day to the protection- 
from-light condition to depend, or shift time of day from a protection-from-light condition to an ON 
light condition, Namely, ON / off time of day ti of the output signal of the 1st perpendicular electric eye 
36, the **** electric eye 37, and the 2nd perpendicular electric eye 38, Ti, taui and (i= 1, 2, — , n) 
OFF/ON time-of-day t'i, T'i, tau'i (i= 1, 2, -, n) The time-of-day detectors 39, 40, and 41 to detect are 
connected, respectively. 

[0077] Moreover, in the time-of-day detector 39, it is lead pin 30i. The number counter 42 of pins, and 
ON / off time of day ti which also counts a number The ON / off time-of-day counter 43 to count are 
connected. In the time-of-day detector 40, they are ON / off time of day Ti. The ON / off time-of-day 
counter 44 to count are connected. In the time-of-day detector 41 The ON / off time-of-day counter 45, 
and OFF/ON time-of-day tau'i which count ON / off time-of-day taui OFF/ON time-of-day counter 46 to 
count is connected. 

[0078] moreover, to ON / off time-of-day counter 43, and the number counter 42 of pins The amount 
arithmetic circuit 47 of location gaps which calculates amount of location gaps deltaX is connected. To 
ON / off time-of-day counter 44, and the number counter 42 of pins The amount arithmetic circuit 48 of 
height gaps which calculates amount of height gaps deltaZ is connected. To ON / off time-of-day 
counter 43, and the ON / off time-of-day counter 45 Collective amount of inclinations deltaXs of a lead 
pin The amount arithmetic circuit 49 of inclinations to calculate is connected, and the number arithmetic 
circuit 50 of disappearance pins which calculates disappearance pin several m of a lead pin is connected 
to ON / off time-of-day counter 45, and OFF/ON time-of-day counter 46. 

[0079] Furthermore, while the number counter 42 of pins, the amount arithmetic circuit 47 of location 
gaps, the amount arithmetic circuit 48 of height gaps, the amount arithmetic circuit 49 of inclinations, 
and the number arithmetic circuit 50 of disappearance pins are connected to the total quantity store 
circuit 51, the amount arithmetic circuit 47 of these locations gaps, the amount arithmetic circuit 48 of 
height gaps, the amount arithmetic circuit 49 of inclinations, and the number arithmetic circuit 50 of 
disappearance pins are connected to the defective judging circuit 52 which finally distinguishes the 
defect of a lead pin. 

[0080] Next, it explains using the timing diagram of the output signal of the electric eye which shows 
the case where amount of location gaps deltaX of a lead pin and amount of height gaps deltaZ are 
measured using the lead pin test equipment by the 3rd example to the block flow diagram and drawin g 
13 of drawing 12 . Now, as shown in drawing 13 (a), it is each lead pin 30i of IC package 3 1 as a subject 
of examination. Width of face W, the thickness — H and spacing which aligned normally - L — carrying 
out - j-th lead pin 30j Lead pin 30i the sense contrary to the sense which IC package 31 moves in the 
alignment direction - deltaXj only - shifting - the still more nearly perpendicular direction from the 
alignment side - facing down - deltaZj only - suppose that it has shifted. 

[0081] First, they are two or more lead pin 30i by the uniform driver (not shown) about this transparence 
table 32 after carrying subject-of-examination slack IC package 31 on the transparence table 32. Rates 
[ direction / alignment ] Vo Spot light is irradiated from the 1st vertical illuminator 33 and **** 
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projector 34, making it move. And the spot light from these 1st vertical illuminators 33 and the **** 
projector 34 is lead pin 30i. While irradiating a point, it is lead pin 30i. It passes through between and 
ON light is carried out to the 1st perpendicular electric eye 36 and **** electric eye 37. 
[0082] And lead pin 30from ON light condition to 1st perpendicular electric eye 36 of spot light 
irradiated almost perpendicularly from 1st vertical illuminator 33 like case of 2nd example of the above i 
Shift time of day to the protection-from-light condition to depend, and shift time of day from a 
protection-from-light condition to an ON light condition, Namely, ON / off time of day ti of an output 
signal And OFF/ON time-of-day t'i The time-of-day detector 39 detects and it is j-th lead pin 30j. The 
ON / off time of day tj to depend It counts with ON / off time-of-day counter 43. 
[0083] Moreover, lead pin 30from ON light condition to 2nd electric eye 37 of spot light irradiated with 
predetermined include angle phi like case of 1st example of the above from **** projector 34 i Shift 
time of day to the protection-from-light condition by the upper left hand corner (- shows in drawing 13 
(a)), Namely, lead pin 30from ON/OFF time-of-day [ of an output signal ] Ti, and (- shows in drawing 
13 (c)) protection-from-light condition i Shift time of day to the ON light condition by the lower right 
angle (O shows in drawing 13 (a)), Namely, ON/OFF time of day Tj the time-of-day detector 40 detects 
OFF/ON time-of-day T'i (- shows in drawing 13 (c)) of an output signal, and according to j-th lead pin 
30j It counts with ON/OFF time-of-day counter 44. 

[0084] Subsequently, the ON / off time of day tj from several j, and the ON / off time-of-day counters 43 
and 44 of the lead pin made into the object from the number counter 42 of pins in the amount arithmetic 
circuit 47 of location gaps, and the amount arithmetic circuit 48 of height gaps, and Tj It is based and is 
amount of location gaps deltaXj. And amount of height gaps deltaZj It calculates. Namely, j-th lead pin 
30j The ON / off time of day tj to depend, and Tj tj = { (W+L)x(j- 1 )+deltaXj } /Vo+t 1 — (18) 
Tj ={(W+L)x(j-l)+deltaXj+deltaZj/tan phi}/Vo+Tl - (19) 

Next door, therefore j-th lead pin 30j Amount of location gaps deltaXj deltaXj = {(tj-tl) xVo-(W+L)x (j- 
1)} (20) 

A next door and amount of height gaps deltaZj deltaZj ={(Tj-Tl) xVo-(W+L)x(i-l)-deltaXi } xtan phi = 

{(Tj-Tl)xVo-(tj-tl)xVo}xtanphi-(21) 

It becomes. 

[0085] Next, the lead pin test equipment by the 3rd example is used, and it is collective amount of 
inclinations deltaXs of a lead pin. Lead pin 30i which shows the case where it measures to the block 
flow diagram and drawing 14 of drawing 12 It explains using an expansion top view. Now, as shown in 
drawing 14 , it is lead pin 30i of IC package 31. Suppose that the uniform location gap is produced 
altogether. Since it is undetectable depending on the 1st perpendicular electric eye 36 and **** electric 
eye 37 in the 1st vertical illuminator 33 and **** projector 34 list, such a collective inclination is lead 
pin 30i. It detects using the 1st and 2nd perpendicular electric eyes 36 and 38 corresponding to the 1st 
and 2nd vertical illuminators 33 and 35 and these which irradiate a point and root Motobe almost 
perpendicularly to the alignment side. 

[0086] It is lead pin 30i about the transparence table 32 which carried subject-of-examination slack IC 
package 31 like the case where amount of location gaps deltaX and amount of height gaps deltaZ is 
measured. Rates [ direction / alignment ] Vo Spot light is irradiated from the 1st and 2nd vertical 
illuminators 33 and 35, making it move. And the shift time of day from an ON light condition to the 
protection-from-light condition to the 1st perpendicular electric eye 36 of the spot light from the 1st 
vertical illuminator 33, Namely, ON / off time of day ti of the output signal of the 1st perpendicular 
electric eye 36 Shift time of day from an ON light condition to the protection-from-light condition to the 
2nd perpendicular electric eye 38 of the spot light from the 2nd vertical illuminator 35, Namely, ON / 
off time-of-day taui of the output signal of the 2nd perpendicular electric eye 38 The time-of-day 
detectors 39 and 41 detect, respectively, and it counts with ON / off time-of-day counters 43 and 45. 
[0087] Subsequently, it sets to the amount arithmetic circuit 49 of inclinations, and they are the ON / off 
time of day ti from ON / off time-of-day counters 43 and 45, and taui. It is based and the amount of 
inclinations is calculated like the case of the 1st example of the above. Here, it is lead pin 30i. Distance 
deltaXs of the alignment direction from root Motobe to a point Lead pin 30i If it is the collective amount 
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of inclinations, it is amount of inclinations deltaXs. deltaXs =(ti-taui) xVo-b - (22) 
however, i= -- it is set to 1, 2, --, n. 

[0088] Next, disappearance pin several m of a lead pin is measured using 1 set of light emitters and 
receivers which consist of the 2nd vertical illuminator 35 in the lead pin test equipment by the 3rd 
example, and the 2nd perpendicular electric eye 38. The actuation in this case is lead pin 30i. It is almost 
the same as a case [ in / the difference in whether root Motobe is irradiated or a point is irradiated, and / 
in others / the 2nd example of the above ]. [ that ] Therefore, disappearance pin several m m= {(tauk - 
tau'j )xVo-L}/(W+L)--(23) 
It becomes. 

[0089] Amount of location gaps deltaXj of the lead pin measured as mentioned above, amount of height 
gaps deltaZj, collective amount of inclinations deltaXs, and disappearance pin several m, while 
memorizing as data in the total quantity store circuit 51, in the defective judging circuit 52, the final 
distinction about the defect of a lead pin based on such total quantity is made. Thus, according to the 3rd 
example, it is lead pin 30i about IC package 31 by the uniform driver. Rates [ direction / alignment ] Vo 
Making it move It is lead pin 30i by the 1st vertical illuminator 33. A point is irradiated almost 
perpendicularly to the alignment side. It is lead pin 30i by the **** projector 34. A point is irradiated 
with the predetermined include angle phi to the alignment side. It is lead pin 30i by the 2nd vertical 
illuminator 35. Root Motobe is irradiated almost perpendicularly to the alignment side. Lead pin 30i 
ON / off time of day ti of the output signal of the 1st perpendicular electric eye 36 which received the 
spot light from the 1st vertical illuminator 33 which passed through between, the **** projector 34, and 
the 2nd vertical illuminator 35, respectively, the **** electric eye 37, and the 2nd perpendicular electric 
eye 38, and Ti, taui And OFF/ON time-of-day t'i, Ti, tau'i The time-of-day detectors 39, 40, and 41 
detect, respectively. By calculating based on (20) - (23) type in the amount arithmetic circuit 47 of 
location gaps, the amount arithmetic circuit 48 of height gaps, the amount arithmetic circuit 49 of 
inclinations, and the number arithmetic circuit 50 of disappearance pins Amount of location gaps deltaX 
of a lead pin, amount of height gaps deltaZ, collective amount of inclinations deltaXs, and disappearance 
pin several m are measurable, respectively. 

[0090] Therefore, amount of location gaps deltaX of these lead pins and amount of height gaps deltaZ, 
collective amount of inclinations deltaXs, and disappearance pin several m, while memorizing as data in 
the total quantity store circuit 51, finally in the defective judging circuit 52, the defect of a lead pin can 
be distinguished based on such total quantity. In addition, in the 3rd example, uniform migration of 3 
sets of light emitters and receivers may be carried out instead of carrying out uniform migration of the 
transparence table 32 which carried IC package 31 by the uniform driver like the case of the 1st and 2nd 
examples of the above. 

[0091] Moreover, it is lead pin 30i about the transparence table 32 instead of a uniform driver. The 
relative-speed-detector sensor which detects the passing speed by the driver which makes it move in the 
alignment direction, and its driver may be installed. Moreover, based on distance information, amount of 
location gaps deltaXj of a lead pin, amount of height gaps deltaZj, and disappearance pin several m may 
be measured by using distance detection means, such as a linear length measuring machine, instead of 
rate information. 

[0092] Next, the lead pin test equipment of the IC package by the 4th example of this invention is 
explained using drawing 15 thru/or 17. Drawing 15 is the principle explanatory view of this example, 
and drawing 16 is drawing showing the example used as a light-emitter-and-receiver unit based on the 
principle of this example shown in drawing 15 . Drawing 17 is drawing explaining the inspection 
approach of lead pin deflection. 

[0093] Although two or more pairs of light-emitter-and-receiver units from which an illuminating angle 
differs by making one projector and one electric eye into a pair were used in the 3rd example mentioned 
above, it constitutes from this example as a light-emitter-and-receiver unit which prepared two or more 
electric eyes to one projector. The principle explanatory view of drawing 15 shows the case where two 
electric eyes are used to one projector. 

[0094] IC package 104 which is a subject of examination and by which two or more lead pins 106 are 
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pulled out from each side face is carried on the transparence table 108 which penetrates light. The 
projector 100 which irradiates light is formed above the transparence table 108, and the optical system 
which makes a subject the lens 102 which condenses the light from a projector 100 is prepared in the 
lower part of a projector 100. 

[0095] Two electric eyes 1 10 are installed in the include-angle theta direction to optical-axis Z-Z' of a 
projector 100 by the lower part of the transparence table 108. It is condensed by the optical system 
which makes a lens 102 a subject, and the light emitted from the projector 100 turns into light which has 
the breadth of an include angle theta to optical-axis Z-Z' of a projector 100. The light which carried out 
incidence aslant at an angle of theta to IC package 104 passes through between the lead pins 106, and it 
carries out incidence to an electric eye 110. 

[0096] Thus, the light which carries out incidence to the electric eye 1 10 on either side is irradiated at a 
mutually different include angle to IC package 104. Therefore, light with a different illuminating angle 
is realizable with one projector 100. It unites with the support frame 120 which carried out the shape of a 
typeface of one projector 100 and four electric eyes 112, 114, 116, and 118KO, and the light-emitter- 
and-receiver unit of the lead pin test equipment by this example is formed, as shown in drawing 16 . 
Four electric eyes 112, 1 14, 1 16, and 1 18 are arranged on two straight lines of the spot 124 condensed 
by optical system 122 which go direct in the center mostly, X-X', and Y-Y\ Moreover, IC package 104 
to inspect is placed between optical system 122 and two or more electric eyes 1 12, 1 14, 1 16, and 118. In 
addition, although IC package 104 was put on the transparence table 108, only IC package 104 was 
illustrated here for simplification. 

[0097] The alignment direction of the lead pin 106 of IC package 104 to inspect is now doubled in the 
direction of Y-Y\ and the direction of relative motion is also made into the direction (the direction of an 
arrow head in drawing) of Y-Y\ At this time, since the light which carried out incidence to electric eyes 
1 12 and 1 14 is deflected in the perpendicular direction to the direction of relative motion, it can be 
considered to the lead pin 106 that it is vertical-incidence light. Moreover, since the light which carried 
out incidence to electric eyes 116 and 1 18 is deflected in the direction of relative motion, it can be 
considered to the lead pin 106 that it is oblique-incidence light. 

[0098] Thus, the function same with using the light-emitter-and-receiver unit of two perpendicular 
directions and the light-emitter-and-receiver unit of the two directions of slant can be obtained by using 
the light-emitter-and-receiver unit by this example. Therefore, as shown in the 3rd example of the above, 
the amount of location gaps, the amount of height gaps, the collective amount of inclinations, and the 
number of disappearance pins of the lead pin 106 are measurable. 

[0099] Next, measurement of lead pin deflection is explained as an example of the measurement in this 
example. As shown in drawing 17 , when the lead pin 106 which has the deflection of the include angle 
of alpha in the direction of X-X* is a subject of examination, if the lead pin 106 moves in the direction of 
Y[ from Y ] \ the light which carries out incidence to an electric eye 1 14 will be interrupted when the 
lead pin 106 reaches at an A point, but the light which carries out incidence to an electric eye 1 12 does 
not interrupt light until the lead pin 106 reaches at a B point. This can be used and corner of a street 
alpha of a lead pin and pin disappearance can be searched for from count by detecting the distance of an 
A point and a B point using the relative-speed-detector sensor 23 or the distance detection sensor 24. 
[0100] Thus, according to this example, all inspection of a lead pin is possible by the light-emitter-and- 
receiver unit constituted by the projector of a piece, and two or more electric eyes. Moreover, since a 
series of inspection in one light-emitter-and-receiver unit is possible, an attachment tooth space is 
reducible. Furthermore, since the distance between four electric eyes can be contracted, the migration 
length of the lead pin at the time of inspecting also becomes short, and can shorten the inspection 
processing time. 

[0101] In addition, although the direct electric eye 1 10 had received the light emitted from the projector 
100 in the light-emitter-and-receiver unit shown in drawing 15 , as shown in drawing 18 , two or more 
linear members 156 which transmit light, such as an optical fiber, may be arranged, and a light-receiving 
function may be further given by the thing [ connecting an electric eye 1 10 previously ]. Moreover, as 
shown in drawing 19 , the mask 160 which a detailed hole 158 like a pinhole opened ahead of the linear 
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member 156 which transmits light, such as an electric eye or an optical fiber, may be arranged, the 
intensity of light which receives light may be adjusted, or invasion of disturbance light may be 
prevented and stabilization of a light-receiving function may be achieved. 

[0102] Moreover, in the light-emitter-and-receiver unit of drawing 15 , although the electric eye 1 10 has 
been arranged on the same periphery, as long as the intensity of light is an almost equal point, you may 
arrange not only a periphery top but on the periphery of other configurations, such as an ellipse. Next, 
the lead pin test equipment of the IC package by the 5th example of this invention is explained using 
drawing 20 thru/or 24. 

[0103] Drawing 20 is the principle explanatory view of this example. Drawing 21 is a schematic 
diagram explaining the lead pin test equipment by this example, and drawing 22 is a block flow diagram 
which shows the digital disposal circuit of lead pin test equipment. Drawing 23 and drawing 24 are the 
explanatory views of the lead pin test equipment shown in drawing 21 of operation. In the 4th example 
mentioned above, one light-emitter-and-receiver unit shown in drawing 16 showed that lead pin 
inspection was possible. In the lead pin test equipment of this example, the bidirection which is another 
advantage of the light emitter and receiver shown in drawing 16 is used. 

[0104] The principle of this example is explained using drawing 20 . Drawing 20 (a) shows the principle 
when, as for drawing 20 (b), the lead pin 106 moves a principle when the lead pin 106 moves to the right 
from the left to the left from the right. In addition, Y-Y' in drawing supports the notation of drawing 16 . 
When the lead pin 106 is moved to the left from the right, the light which the light which carries out 
incidence to an electric eye 1 16 is interrupted in the inferior-surface-of-tongue edge B point of the lead 
pin 106, and carries out incidence to an electric eye 1 18 is interrupted in the top-face edge A point of the 
lead pin 106. When a lead pin is moved to the right from the left, the light which the light which carries 
out incidence to an electric eye 1 18 is interrupted at the inferior-surface-of-tongue edge C point of the 
lead pin 106, and carries out incidence to an electric eye 1 16 is interrupted at the top-face edge D point 
of the lead pin 106. 

[0105] Since unifying is desirable as for the detection side (a top face or inferior surface of tongue) of 
the lead pin 106 in case the lead pin 106 is inspected, when it has only one electric eye in the direction 
of Y-Y, the migration direction of the lead pin 106 is limited to a right one direction from the left or the 
left from the right. However, the lead pin 106 becomes possible [ moving to right-and-left both 
directions ] by arranging two electric eyes. However, it is necessary to choose the electric eye 1 16 
detected according to the migration direction, or 118 in that case. That is, what is necessary is to detect 
an A point using an electric eye 1 18, in case it moves leftward, and just to detect D point using an 
electric eye 1 16, in case it moves rightward when the top face of the lead pin 106 is made into a 
detection side. 

[0106] The lead pin test equipment by this example is explained using drawing 21 . Drawing 21 (a) and 
(b) show the plan and side elevation of lead pin equipment, respectively. On the slide guide 130 fixed to 
the foundation 128, the slide table 132 which moves to right and left is formed. Four light-emitter-and- 
receiver units 134, 136, 138, and 140 for inspecting the lead pin 106 are formed in the slide table 132. In 
addition, the light-emitter-and-receiver units 134, 136, 138, and 140 are shown in drawing 16 . 
Moreover, the work-piece susceptor 152 for putting IC package 104 to inspect between the projector 110 
of the light-emitter-and-receiver units 134, 136, 138, and 140 and electric eyes 1 12, 1 14, 1 16, and 1 18 is 
arranged. 

[0107] The transfer robot 142 which conveys IC package 104 is attached in the gastrostyle 144 fixed to 
the foundation 128, and rotates focusing on a gastrostyle 144. Moreover, four arms 146 with which the 
IC chuck 148 was attached at the tip and which intersect a right angle are prepared for the transfer robot 
142, and four IC packages 104 can be carried to coincidence. 

[0108] Moreover, vertical migration is possible for a gastrostyle 144, as shown in drawing 21 (b), in 
case IC package 104 is gripped or released, it moves downward, and in case a transfer robot is rotated, it 
moves upwards. The circuitry which processes the output signal of the light-emitter-and-receiver units 
134, 136, 138, and 140 is explained using drawing 22 . 

[0109] The time-of-day detectors 39 and 41 are connected to the 1st perpendicular electric eye 1 12 of 
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each light-emitter-and-receiver unit, and the 2nd perpendicular electric eye 1 14, respectively. Moreover, 
the 1st **** electric eye 1 16 and the 2nd **** electric eye 1 18 are connected to the time-of-day detector 
40 through the change machine 162. The change machine 162 serves to change which [ of electric eyes 
1 16 and 1 18 ] is connected to the time-of-day detector 40 based on a change signal. 
[01 10] Since it is the same as that of the 3rd example about others, explanation is omitted. Next, 
actuation of the lead pin test equipment of this example is explained using drawing 21 **** 24. Drawing 
23 shows actuation of the both- way slide table 132 in the case of lead pin inspection, and drawing 24 is 
drawing showing the location of the lead pin at the time of IC package 104 being carried by the transfer 
robot 142. 

[0111] Suppose that IC package 104 of the square which has a lead pin in four sides as shown in 
drawin g 24 now is inspected. IC package 104 is supplied to the supply stage 150, where the index mark 
164 which shows arrangement of the lead pin 106 is made into the lower left. IC package 104 supplied 
to the supply stage 150 is carried by the transfer robot 142 at the A point of the work-piece susceptor 
152. An A point is in the location of 90 degrees from the supply stage 150 focusing on the transfer 
robot's 142 gastrostyle 144. That is, 90 degrees of IC packages 104 supplied on the supply stage 150 
rotate by moving to an A point, and they move the index mark 164 of IC package 104 to the upper left. 
[0112] What is necessary is just to move rightward the both-way slide table 132 in the location shown in 
drawing 23 (a), in order to inspect IC package 104 placed at the A point. This conducts lead pin 
inspection of two sides of upper and lower sides of IC package 104 using the light-emitter-and-receiver 
units 134 and 136. That is, the 1st lead pin train 166 and the 2nd lead pin train 168 are inspected by the 
light-emitter-and-receiver units 134 and 136, respectively. 

[0113] Termination of the inspection in an A point carries IC package 104 from the A point of the work- 
piece susceptor 152 with the transfer robot 142 at the B point of the work-piece susceptor 152. 
Similarly, a B point is in the location of 90 degrees from an A point focusing on the transfer robot's 142 
gastrostyle 144. For this reason, 90 more degrees of IC packages 104 rotate, and they move an index 
mark to the upper right. Moreover, the 1st lead pin train 166 and the 2nd lead pin train 168 which were 
inspected in the A point serve as right-hand side of IC package 104, and left-hand side, respectively. 
[0114] By the above-mentioned inspection, the both-way slide table 132 will move to the right-hand 
side of a slide guide 130, and as shown in drawing 23 (b), the light-emitter-and-receiver units 138 and 
140 will be located in the right-hand side of a B point. Therefore, what is necessary is just to move the 
both-way slide table 132 leftward shortly, in order to inspect IC package 104 placed at the B point. This 
conducts lead pin inspection of remaining two sides of IC package 104 using the light-emitter-and- 
receiver units 138 and 140. That is, the 3rd lead pin train 170 and the 4th lead pin train 172 are inspected 
by the light-emitter-and-receiver units 138 and 140, respectively. 

[0115] In addition, since it is necessary to change the electric eyes 1 16 and 118 of the **** direction in 
case the migration direction of the both-way slide table 130 is made reverse, as mentioned above, the 
electric eye of the **** direction connected to the time-of-day detector 40 using the change machine 
162 is changed. After the inspection in a B point is completed, IC package 104 is taken out from the B 
point of the work-piece susceptor 152 with the transfer robot 142, is carried to a stage 154, and ends an 
inspection process here. 

[01 16] Moreover, in a series of above-mentioned procedures, it is possible to inspect to coincidence IC 
package 104 which is different in the A point and B point of the work-piece susceptor 152. Thus, 
according to this example, the light-emitter-and-receiver unit of a lot with the projector of a piece and 
two or more electric eyes does not need to fix the migration direction over the lead pin alignment 
direction by changing two **** electric eyes. For this reason, when it uses as lead pin test equipment as 
shown in drawing 21 , it is not necessary to return the both-way slide table 132 at every inspection, and 
inspection time amount can be shortened. 

[0117] Next, the positional controller which controls the relative location of two fields by the 6th 
example of this invention is explained using drawing 25 . Drawing 25 (a) and (b) are the schematic 
diagrams showing arrangement of 1 set of light emitters and receivers when seeing the field of two 
control led-system slack from a side face, respectively, and drawing 25 (c) is the timing diagram of the 
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output signal of the electric eye of the positional controller. 

[0118] As shown in drawing 25 (a), two fields of the Ath page and the Bth page set a certain spacing, 
and have met in parallel. And the optical system 60 to which the television camera etc. is connected is 
being fixed to the Ath page, and, as for the point of the optical system 60, only distance d has projected 
caudad from the Ath page. Moreover, from the normal stood to the Ath page, the projector 61 which 
irradiates spot light leans only an include angle phi to the Ath page, and is being fixed to it. 
[0119] The electric eye 62 which receives spot light leans only an include angle phi from the normal 
stood to the Bth page in the flat surface of the optical axis of a projector 61, and the normal stood to the 
Bth page to make, and is being fixed to the Bth page of another side. Moreover, a stage 63 can be 
attached in the inferior surface of tongue of the Bth page, and it can move now only in the direction of 
the z-axis by the driver (not shown). Moreover, as shown in drawing 25 (b), when spacing of the Ath 
page and the Bth page becomes the predetermined distance D, the mutual optical axis of the electric eye 
[ the projector 61 fixed to the Ath page and ] 62 fixed to the Bth page corresponds, and it is arranged so 
that the spot light from a projector 61 may be received by the electric eye 62. And it is the distance f 
from optical-system 60 point to the Bth page, i.e., the working distance of optical system 60, (distance 
whose focus suits) at this time. f=D-d ~ (24) 
It becomes. 

[0120] Therefore, when it moved in the direction of the z-axis by the driver on the stage 63 and the 
distance of the Ath page and the Bth page is set to D in the condition of irradiating spot light from the 
projector 61, as shown in drawing 25 (c), a predetermined detecting signal is outputted from an electric 
eye 62. Thus, while according to the 6th example leaning only an include angle phi to the Ath page 
which meets in parallel, and the Bth page from the normal stood to those fields and fixing a projector 61 
and an electric eye 62 to it Since the spot light from a projector 61 is received by the electric eye 62 and 
a predetermined detecting signal is outputted, when the Bth page becomes the predetermined distance D 
with the Ath page by moving one Bth page in the direction of the z-axis by the driver, It is correctly 
[ easily and ] controllable to the working distance f of optical system 60. Moreover, the automatic focus 
of optical system 60 becomes possible by connecting the output and driver of an electric eye 62 and 
stopping migration automatically by the predetermined detecting signal. 

[0121] In addition, in the 6th example of the above, although a driver moves only in the direction of the 
z-axis on a stage 63, it may attach the driver which moves also in the direction of a x axis, and the 
direction of the y-axis further. In this case, not only the automatic focus of optical system 60 but the 
alignment of the direction of a x axis optical system 60 and for [ on the Bth page ] observation and the 
direction of the y-axis becomes possible. Moreover, the migration by such driver may move not only a 
Bth page side but an Ath page side, or may move both both sides. 

[0122] Moreover, in the 6th example of the above, although a projector 61 is fixed to the Ath page and 
the electric eye 62 is fixed to the Bth page, you may attach conversely mutually. Moreover, in the 6th 
example of the above, although the Ath page and the case where the Bth page had met in parallel were 
explained, also when not parallel, this invention can be applied. In this case, the distance of the 
predetermined point in not control but the Ath page of the distance D of the Ath page and the Bth page 
and the predetermined point in the Bth page will be controlled. 

[0123] Moreover, as for the spot light irradiated from a projector 61, fully being extracted is desirable, 
the predetermined detecting signal outputted from the electric eye 62 shown in drawing 25 (b) - width 
of face - as long as - it is because it becomes there is nothing and small, therefore the working distance 
f of optical system 60 will be controlled with high precision. Next, the positional controller which 
controls the relative location of two fields by the 7th example of this invention is explained using 
drawing 26 and drawing 27 . 

[0124] Drawing 26 (a) and (b) are the schematic diagrams showing arrangement of 3 sets of light 
emitters and receivers when seeing the field of two controlled-system slack from a side face, 
respectively, and drawing 27 is the detection Fig. of the output signal of the electric eye of the positional 
controller. Although two fields of the Ath page and the Bth page set a certain spacing and have met as 
shown in drawing 26 (a), it is not necessarily parallel. And the 1st thru/or the 3rd projector 64, 65, and 
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66 which irradiates spot light are being fixed to the Ath page. The 1st projector 64 of them is attached at 
right angles to the Ath page, and the 2nd projector 65 leans only an include angle phi from the normal 
stood to the Ath page, and is attached, and from the normal stood to the Ath page, the 3rd projector 66 
leans only an include angle psi, and is attached. 

[0125] The 1st thru/or the 3rd electric eye 67, 68, and 69 which receives spot light are being faced and 
fixed to the Bth page of another side by the 1st thru/or the 3rd projector 64, 65, and 66, respectively. 
That is, the 1st electric eye 67 is attached at right angles to the Bth page, and the 2nd electric eye 68 
leans only an include angle phi from the normal stood to the Bth page, and is attached, and from the 
normal stood to the Bth page, the 3rd electric eye 69 leans only an include angle psi, and is attached. 
[0126] Moreover, the driver (not shown) which moves the location of the Ath page or the Bth page is 
prepared, and it is arranged so that the distance of the Ath page and the Bth page to make and the 
confrontation include angle of the Ath page and the Bth page to make can be changed by this driver. 
And the 1st thru/or the 3rd electric eye 67, 68, and 69 fixed to the 1st thru/or the 3rd projector 64, 65, 
and 66 fixed to the Ath page, and the Bth page As shown in drawing 16 (b), when the Bth page becomes 
parallel to the Ath page and spacing of the Ath page and the Bth page becomes the predetermined 
distance D, the optical axis of 3 sets of light emitters and receivers is in agreement, respectively. It is set 
up so that the 1st thru/or the spot light from the 3rd projector 64, 65, and 66 may be received by the 1st 
thru/or the 3rd electric eye 67, 68, and 69, respectively. 

[0127] In therefore, the condition of irradiating spot light, from the 1st thru/or the 3rd projector 64, 65, 
and 66 When the Ath page or the Bth page is moved, the distance of the Ath page and the Bth page to 
make and the confrontation include angle of the Ath page and the Bth page to make were changed by the 
driver, the Bth page becomes parallel to the Ath page and spacing of the Ath page and the Bth page 
becomes the predetermined distance D As shown in drawing 27 , a predetermined detecting signal is 
outputted from the 1st thru/or the 3rd electric eye 67, 68, and 69, respectively. 
[0128] Thus, while attaching 3 sets of light emitters and receivers which become the Ath page which 
meets, and the Bth page from the 1st the 3rd projector 64, 65, and 66 and the 1st thru/or the 3rd electric 
eye 67, 68, and 69 in the direction different, respectively according to the 7th example By changing the 
distance of the Ath page and the Bth page to make, and the confrontation include angle of the Ath page 
and the Bth page to make by the driver When the Bth page becomes parallel to the Ath page and spacing 
of the Ath page and the Bth page becomes the predetermined distance D Since the 1st thru/or the spot 
light from the 3rd projector 64, 65, and 66 are received by the 1st thru/or the 3rd electric eye 67, 68, and 
69 and a predetermined detecting signal is outputted, respectively, It is correctly [ easily and ] 
controllable so that the Bth page becomes the parallel location which kept the Ath page which meets, 
and the predetermined distance D. Therefore, the automatic control of the parallelism of the Ath page 
which kept the predetermined distance D, and the Bth page becomes possible by connecting the 1st 
thru/or each output and driver of the 3rd electric eye 67, 68, and 69. 

[0129] In the 7th example of the above in addition, the 1st projector 64 at right angles to the Ath page 
The 2nd projector 65 leans only an include angle phi from the normal stood to the Ath page, and from 
the normal stood to the Ath page, the 3rd projector 66 leans only an include angle psi, and is fixed, 
respectively. Moreover, although these [ 1st ] thru/or the 3rd projector 64, 65, and 66 are faced and the 
1st thru/or the 3rd electric eye 67, 68, and 69 are being fixed to the Bth page For example, as shown in 
drawing 28 , this 3rd projector 70 is faced instead of the 3rd projector 66 in it using the 1st projector 64 
and the 3rd projector 70 similarly fixed at right angles to the Ath page. The same effectiveness can be 
done so even if it fixes the 3rd electric eye 71 at right angles to the Bth page instead of the 3rd electric 
eye 69. It is because the relative location of the Ath page and the Bth page can be decided if the 
directions of at least 2 sets of light emitters and receivers differ among 3 sets of light emitters and 
receivers fixed to a different location. 

[0130] Moreover, in the 7th example of the above, although the case where it controlled so that the Bth 
page becomes parallel to the Ath page was explained, the Ath page and not only when the Bth page 
becomes parallel but the thing controlled to become a predetermined confrontation include angle is 
possible by adjusting the installation location of the light emitter and receiver of the group fixed to the 
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Ath page and the Bth page, and its direction. 
[0131] 

[Effect of the Invention] In the lead pin test equipment which inspects two or more lead pins which set 
predetermined spacing and aligned as mentioned above according to this invention While irradiating 
spot light with a predetermined include angle in the alignment side of two or more lead pins by the light 
emitter and receiver, moving the stage in which the light emitter and receiver or the inspected object was 
carried by the driving means in the alignment direction of two or more lead pins Receive the spot light 
which passed through between the lead pin, and a time-of-day detection means detects the shift time of 
day from an ON light condition to the protection-from-light condition of an electric eye, or the shift time 
of day from a protection-from-light condition to an ON light condition. Based on the shift time of day, 
the amount of displacement from the normal location of each lead pin or the number of deficits of a lead 
pin can be measured with an operation means, and the existence of the defect in two or more lead pins 
can be judged with a defective judging means based on the amount of measurement. 
[0132] This becomes possible to inspect stably the defect of a location gap of a lead pin, a height gap, 
disappearance, a collective inclination, etc. by the high speed, high degree of accuracy, and the low 
price. Moreover, it sets to the positional controller which controls the relative location of the 1st field 
and the 2nd field which meet. When the location of the 2nd field where the 1st field or electric eye to 
which the projector was fixed was fixed is changed by the driving means and the 1st field and 2nd field 
become a relative predetermined location, the 1st field and 2nd field can be controlled to a 
predetermined relative location by making a mutual optical axis in agreement. 
[0133] It enables this to control the relative location of two fields which meet by the high speed, high 
degree of accuracy, and the low price stably. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 



[Industrial Application] This invention relates to the positional controller used for the automatic focus of 
the optical system of the lead pin test equipment which distinguishes the existence of the defect of a 
location gap of lead pins, such as components with two or more lead pins which were applied to lead pin 
test equipment and a positional controller, especially were pulled out from the side face, for example, 
the brush which transmits a signal to body of revolution, and an IC package, a height gap, 
disappearance, a collective inclination, etc., a microscope, etc., highly precise arrangement of a member, 
etc. 



[Translation done.] 
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Japan Patent Office is not responsible for any 
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PRIOR ART 



[Description of the Prior Art] The lead pin inspection approach of the conventional IC package which 
uses a CCD camera is explained using drawing 29 . Here, the schematic diagram and drawing 29 (c) 
which show arrangement of a CCD camera when drawing 29 (a) and (b) look at an IC package from a 
side face and a top face are drawing showing the incorporation image by the CCD camera of the lead pin 
of an IC package. 

[0003] CCD camera 82 is installed in the side of IC package 81 by which two or more lead pin 80i (i= 1, 
2, n) is pulled out from the side face. And this lead pin 80i Light is hit to an alignment side from a 
projector (not shown), and it picturizes with CCD camera 82. Moreover, this CCD camera 82 is lead pin 
80i of the incorporation image which is connected to the predetermined display (not shown) and was 
displayed on this display to IC package 81. It inspects. 

[0004] For example, they are two or more lead pin 80i like lead pin 80i (i= 3). Like a gap (it is hereafter 
called "a location gap") in the alignment direction, and lead pin 80i (i= 2) When having produced the 
gap (it is hereafter called "a height gap") in a direction perpendicular to the alignment direction, it can 
ask for amount of location gaps deltaX, or amount of height gaps deltaZ from the incorporation image 
shown in drawing 29 (c). 
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EFFECT OF THE INVENTION 



[Effect of the Invention] It sets to the lead pin test equipment which inspects two or more lead pins 
which set predetermined spacing and aligned as mentioned above according to this invention, and is a 
driving means. While irradiating spot light with a predetermined include angle in the alignment side of 
two or more lead pins by the light emitter and receiver, moving the stage in which the light emitter and 
receiver or the inspected object was carried in the alignment direction of two or more lead pins Receive 
the spot light which passed through between the lead pin, and a time-of-day detection means detects the 
shift time of day from an ON light condition to the protection-from-light condition of an electric eye, or 
the shift time of day from a protection-from-light condition to an ON light condition. Based on the shift 
time of day, the amount of displacement from the normal location of each lead pin or the number of 
deficits of a lead pin can be measured with an operation means, and the existence of the defect in two or 
more lead pins can be judged with a defective judging means based on the amount of measurement. 
[0132] This becomes possible to inspect stably the defect of a location gap of a lead pin, a height gap, 
disappearance, a collective inclination, etc. by the high speed, high degree of accuracy, and the low 
price. Moreover, it is a driving means about the location of the 2nd field where the 1st field or electric 
eye to which the projector was fixed was fixed in the positional controller which controls the relative 
location of the 1st field and the 2nd field which meet. When it is made to change and the 1st field and 
2nd field become a relative predetermined location, the 1st field and 2nd field can be controlled to a 
predetermined relative location by making a mutual optical axis in agreement. 
[0133] It enables this to control the relative location of two fields which meet by the high speed, high 
degree of accuracy, and the low price stably. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, it sets to the lead pin inspection approach of the IC 
package which uses the above-mentioned conventional CCD camera, and is lead pin of one side 80i of 
IC package 81. It is difficult to store all in the visual field of CCD camera 82, and to inspect by one 
image pick-up, considering the resolution of CCD camera 82. Therefore, in order to obtain the resolving 
power more than fixed, multiple-times migration of IC package 81 or CCD camera 82 must be carried 
out, and the defect in which inspection time amount increases arises. In addition, although it is possible 
to aim at compaction of inspection time amount by installing two or more CCD cameras 82, the defect 
in which complicated-izing and a cost rise of test equipment are caused arises in this case. 
[001 1] Moreover, it sets to the lead pin inspection approach of the IC package which uses the above- 
mentioned conventional displacement sensor, and is lead pin 80i. In order to detect the laser beam 
reflected on the inferior surface of tongue by the displacement sensor 83, it is lead pin 80i. If a surface 
state at the bottom is caused how, the reflected light is changed and there is a defect in which the case 
where it becomes difficult for it to be stabilized and to detect the variation rate of height and the 
variation rate of spacing arises. 

[0012] Moreover, lead pin 80i of IC package 81 Since width of face is usually 100-200 micrometers, it 
is required that it should have the minute laser spot of 10 micrometerphi extent, and should have high- 
speed responsibility as engine performance of a displacement sensor 83. Therefore, if it is going to 
guarantee the inspection precision while causing the fall of inspection precision, if it is not such a highly 
efficient displacement sensor 83, the problem of causing a cost rise will arise. 
[0013] Moreover, it sets to the lead pin inspection approach of the IC package which uses the 
photogenic organ and the electric eye of the above-mentioned former, and they are two or more lead pin 
80i. In order to measure with the case of a normal IC package the whole quantity of light which passes 
through between, they are two or more lead pin 80i. Even if it can judge the existence of the height gap 
which can be set, or a location gap, the amount of height gaps and the amount of location gaps of lead 
pin 80 the very thing which has a defect are immeasurable. Therefore, it has the defect in which the 
inspection based on the size judging of the amount of gaps is impossible, and highly precise inspection 
cannot be performed. Moreover, which lead pin 80i Whether it being easy to be generated by what kind 
of defect and analysis are also impossible, and the improvement of the approach of dealing with it based 
on the analysis, the storage approach, etc. cannot be aimed at, either. 

[0014] Furthermore, in the position control approach which uses the above-mentioned conventional 
laser length measuring machine, since the laser length measuring machine 87 is expensive, there is a 
defect in which it becomes a cost rise. Moreover, in order that the reflective mirror 88 may be installed 
in sense in which a reflective laser beam carries out incidence to the laser length measuring machine 87 
correctly and may hold the front face to the laser beam wavelength lambda to the mirror plane of 
lambda / precision of 2 - lambda/4, it also has the problem that the installation and management take 
great trouble, in actual use. 

[0015] Then, this invention solves the technical problem of such a conventional technique, and aims at 
offering the positional controller which are a high speed, high degree of accuracy, and a low price, and 
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controls stably the lead pin test equipment which is a high speed, high degree of accuracy, and a low 
price, and inspects stably the defect of a location gap of a lead pin, a height gap, disappearance, a 
collective inclination, etc., and the relative location of two fields which meets. 
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MEANS 



[Means for Solving the Problem] In the lead pin test equipment which inspects two or more lead pins 
which the above-mentioned technical problem set predetermined spacing, and aligned The light emitter 
and receiver which consists of an electric eye which receives the spot light from said projector which 
passed through between the stage in which an inspected object with two or more lead pins is carried, the 
projector which irradiates spot light with a predetermined include angle in the alignment side of two or 
more of said lead pins, and said two or more lead pins, The driving means which moves said light 
emitter and receiver or said stage in the alignment direction of two or more of said lead pins, A relative- 
speed-detector means to detect the relative passing speed of said light emitter and receiver by said 
driving means, and said stage, A time-of-day detection means to detect the shift time of day from an ON 
light condition to the protection-from-light condition of said electric eye, or the shift time of day from a 
protection-from-light condition to an ON light condition, An operation means to measure the amount of 
displacement from the normal location of each lead pin, or the number of deficits of a lead pin based on 
the shift time of day detected by the speed signal and said time-of-day detection means from said 
relative-speed-detector means, It is attained by the lead pin test equipment characterized by having a 
defective judging means to judge the existence of the defect in said two or more lead pins, based on the 
amount of displacement of each lead pin measured by said operation means, or the number of deficits of 
a lead pin. 

[0017] Moreover, it replaces with said driving means and said relative-speed-detector means in the 
above-mentioned lead pin test equipment. It has the uniform driving means which makes the uniform 
migration of said light emitter and receiver or said stage carry out in the alignment direction of two or 
more of said lead pins. It is attained by the lead pin test equipment characterized by said operation 
means measuring the amount of displacement from the normal location of each lead pin, or the number 
of deficits of a lead pin based on the shift time of day detected by said time-of-day detection means. 
[0018] Moreover, it replaces with said relative-speed-detector means in the above-mentioned lead pin 
test equipment. It has a distance detection means to detect the distance to the pin to be examined by 
which said projector irradiates spot light from the predetermined criteria location of said two or more 
lead pins. It is attained by the lead pin test equipment characterized by said operation means measuring 
the amount of displacement from the normal location of each lead pin, or the number of deficits of a lead 
pin based on the shift time of day detected by the distance signal and said time-of-day detection means 
from said distance detection means. 

[0019] Moreover, it is attained in the above-mentioned lead pin test equipment by the lead pin test 
equipment characterized by having an amount storage means of measurement to memorize the amount 
of displacement of each lead pin measured by said operation means, or the number of deficits of a lead 
pin. Moreover, said projector is installed so that the point of two or more of said lead pins may be aslant 
irradiated to the alignment side of two or more of said lead pins, and it is attained in the above- 
mentioned lead pin test equipment by the lead pin test equipment characterized by to measure the 
amount of height gaps and the number of disappearance pins of the amount of location gaps of each lead 
pin in two or more of said lead pins and the number of disappearance pins, or each lead pin. 
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[0020] Moreover, in the above-mentioned lead pin test equipment, said projector is installed so that root 
Motobe of two or more of said lead pins may be irradiated almost perpendicularly to the alignment side 
of two or more of said lead pins, and it is attained by the lead pin test equipment characterized by 
measuring the number of disappearance pins in said two or more lead pins. Moreover, said 1st light 
emitter and receiver to which said light emitter and receiver irradiates almost perpendicularly the point 
of two or more of said lead pins to the alignment side of two or more of said lead pins in the above- 
mentioned lead pin test equipment, It has the 2nd light emitter and receiver which irradiates aslant the 
point of two or more of said lead pins to the alignment side of two or more of said lead pins, and is 
attained by the lead pin test equipment characterized by measuring the amount of location gaps and the 
amount of height gaps of each lead pin in said two or more lead pins. 

[0021] Moreover, said 1st light emitter and receiver to which said light emitter and receiver irradiates 
almost perpendicularly the point of two or more of said lead pins to the alignment side of two or more of 
said lead pins in the above-mentioned lead pin test equipment, It has the 2nd light emitter and receiver 
which irradiates almost perpendicularly root Motobe of two or more of said lead pins to the alignment 
side of two or more of said lead pins, and is attained by the lead pin test equipment characterized by 
measuring the amount of inclinations in which said two or more lead pins incline in the alignment 
direction collectively. 

[0022] Moreover, the projector with which said light emitter and receiver irradiates light in the above- 
mentioned lead pin test equipment in the alignment side of two or more of said lead pins, The optical 
system which condenses the light emitted from said projector and irradiates the spot light of 
predetermined magnitude at a position, It is arranged near the outer diameter of said spot light, is 
emitted from said projector, and is attained by the lead pin test equipment characterized by having two 
or more electric eyes which receive the light irradiated at a different include angle to the alignment side 
of two or more of said lead pins. 

[0023] Moreover, it is attained in the above-mentioned lead pin test equipment by the lead pin test 
equipment characterized by preparing the linear member which transmits light to the front face of two or 
more of said electric eyes, respectively. Moreover, it is attained in the above-mentioned lead pin test 
equipment by the lead pin test equipment characterized by preparing the mask with which the detailed 
hole which penetrates the light from said projector was formed in the front face of said electric eye. 
[0024] Moreover, it is attained in the above-mentioned lead pin test equipment by the lead pin test 
equipment characterized by preparing the mask with which the detailed hole which penetrates the light 
from said projector was formed in the front face of the linear member which transmits said light. 
Moreover, in the above-mentioned lead pin test equipment, it is on the straight line of said spot light 
which intersects a right angle mostly at the core, and the intensity of light emitted from said projector is 
attained by the lead pin test equipment characterized by having arranged said two or more electric eyes 
in the almost equal location. 

[0025] Furthermore, it sets to the positional controller which controls the relative location of the 1st field 
and the 2nd field which meet. The projector fixed to said 1st field, and the electric eye fixed so that an 
optical axis might be in agreement when it was installed in said 2nd field and said the 1st field and said 
2nd field became a predetermined relative location, By having the driving means to which the location 
of said 1st field or said 2nd field is changed, changing the relative location of said 1st and 2nd fields, 
and making in agreement the optical axis of said projector and said electric eye by said driving means It 
is attained by the positional controller characterized by controlling said the 1st field and said 2nd field to 
a predetermined relative location. 

[0026] Moreover, it is the driving means which moves said the 1st field or said 2nd field in the fixed 
direction so that said driving means may change spacing of said 1st and 2nd fields in the above- 
mentioned positional controller. By changing a relative location with said 1st and 2nd fields, and making 
in agreement the optical axis of said projector and said electric eye by said driving means It is attained 
by the positional controller characterized by controlling the distance of the predetermined point of said 
1st field, and the predetermined point of said 2nd field in a predetermined distance. 
[0027] Moreover, they are two fields where said the 1st field and said 2nd field meet in parallel in the 
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above-mentioned positional controller It is attained by the positional controller characterized by 
controlling the distance of said 1st field and said 2nd field in a predetermined distance by changing a 
relative location with said 1st and 2nd fields, and making in agreement the optical axis of said projector 
and said electric eye by said driving means. 

[0028] Moreover, it consists of at least three projectors with which said projector has an optical axis in 
the different direction in the above-mentioned positional controller. Said electric eye consists of at least 
three electric eyes corresponding to said at least three projectors. Said driving means is a driving means 
to which the distance and the include angle of said 1st field and said 2nd field to make are changed. By 
changing a relative location with said 1st and 2nd fields, and making the optical axis of said at least 
three projectors and said at least three electric eyes in agreement, respectively by said driving means It is 
attained by the positional controller characterized by controlling the distance and the include angle of 
said 1st field and said 2nd field to make at a predetermined distance and a predetermined include angle. 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



8/17/2004 



Page 1 of 1 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



OPERATION 



[Function] In this invention, moving the stage in which the light emitter and receiver or the inspected 
object was carried in the alignment direction of two or more lead pins, spot light is irradiated with a 
predetermined include angle in the alignment side of two or more lead pins by ******, and the spot light 
which passed through between the lead pin is received by the electric eye. Therefore, the shift time of 
day from an ON light condition to the protection-from-light condition of an electric eye or the shift time 
of day from a protection-from-light condition to an ON light condition is detectable. 
[0030] In two or more lead pins, when a certain lead pin is displacing from the normal location or is 
missing, it differs from shift time of day when the shift time of day from an ON light condition to the 
protection-from-light condition of an electric eye or the shift time of day from a protection-from-light 
condition to an ON light condition is normal. For this reason, the amount of displacement from the 
normal location of each lead pin or the number of deficits of a lead pin is correctly [ easily and ] 
measurable by detecting that variation and performing a predetermined operation. Therefore, based on 
these amounts of displacement, or the number of deficits, it becomes possible to judge the existence of 
the defect in two or more lead pins. 
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EXAMPLE 



[Example] Hereafter, it explains based on the example illustrating this invention. Drawing 1 is a 
schematic diagram for explaining the lead pin test equipment of the brush which transmits a signal to the 
revolving shaft by the 1st example of this invention, and shows arrangement of 1 set of light emitters 
and receivers when seeing a subject-of-examination slack brush from a transverse plane, a side face, and 
a top face to each drawing 1 (a), (b), and (c), respectively. Moreover, drawing 2 is a block flow diagram 
which shows the circuitry which processes the output signal of an electric eye. 

[0032] The brush 11 with which two or more lead pin lOi (i= 1, 2, -, n) is pulled out from the side face 
is carried on the transparence table 12 which penetrates light. Moreover, this transparence table 12 is 
lead pin lOi by the uniform driver (not shown). Uniform migration is carried out in the alignment 
direction. The **** projector 13 using semiconductor laser to irradiate is installed above this 
transparence table 12, and it is lead pin lOi. Spot light is irradiated with the predetermined include angle 
phi to an alignment side. Moreover, under the transparence table 12, the **** projector 13 is countered, 
for example, the **** electric eye 14 using a pin photodiode is installed, and it is lead pin lOi. The spot 
light from the **** projector 13 which passed through between is received. In this way, lead pin lOi 1 
set of light emitters and receivers which face across an alignment side in between are arranged. 
[0033] moreover, to this **** electric eye 14 The spot light from the **** projector 13 is lead pin lOi. 
The condition (ON light condition) which is passing through and carrying out ON light of the between 
to spot light is lead pin lOi. Time of day which shifts to an ON light condition from the time of day 
which shifts to the condition (protection-from-light condition) of being shaded, and a protection-from- 
light condition, That is, the time-of-day detector 15 which detects ON / off time of day Ti of the output 
signal of the **** electric eye 14, and (i= 1, 2, -, n) OFF/ON time-of-day Ti (i= 1, 2, --, n) is 
connected. 

[0034] Moreover, in this time-of-day detector 15, it is lead pin lOi. The number counter 16 of pins, and 
ON / off time of day Ti which counts a number The ON / off time-of-day counter 17 to count, and 
OFF/ON time-of-day T'i OFF/ON time-of-day counter 18 to count is connected, respectively. Moreover, 
the amount arithmetic circuit 19 of height gaps which calculates amount of height gaps deltaZ is 
connected to the number counter 16 of pins, and the ON / off time-of-day counter 17, and the number 
arithmetic circuit 20 of disappearance pins which calculates disappearance pin several m of a lead pin is 
connected to ON / off time-of-day counter 17, and OFF/ON time-of-day counter 18. 
[0035] Furthermore, while the number counter 16 of pins, the amount arithmetic circuit 19 of height 
gaps, and the number arithmetic circuit 20 of disappearance pins are connected to the amount store 
circuit 21 of measurement, the amount arithmetic circuit 19 of these height gaps and the number 
arithmetic circuit 20 of disappearance pins are connected to the defective judging circuit 22 which 
finally distinguishes the existence of the defect of a lead pin. Next, it explains using the timing diagram 
of the output signal of the electric eye which shows the case where amount of height gaps deltaZ of a 
lead pin is measured using the lead pin test equipment by the 1st example to the block flow diagram and 
drawing 3 of drawing 2 . 

[0036] Now, as shown in drawing 3 , it is each lead pin lOi of a subject-of-examination slack brush. W 
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and its thickness are set to H and spacing which aligned normally is set to L for width of face, moreover, 
j-th lead pin lOj Two or more lead pin lOi a direction perpendicular to an alignment side — facing down 
- deltaZj only -- suppose that it has shifted. However, lead pin lOi There shall be no location gap in the 
alignment direction. 

[0037] First, they are two or more lead pin lOi by the uniform driver (not shown) about this transparence 
table 12 after carrying a brush 1 1 on the transparence table 12. Rates [ direction / alignment ] Vo It is 
made to move. And spot light is irradiated from the **** projector 13 at coincidence. At this time, the 
spot light from the **** projector 13 is lead pin lOi. It is desirable to irradiate a point. It is because 
amount of height gaps deltaZ becomes large, so the direction of a point becomes easily [ measurement ] 
and exact, moreover, the spot light from the **** projector 13 -- lead pin lOi the include angle made to 
an alignment side, and the so-called illuminating angle phi - lead pin lOi the amount of the maximum 
gaps to the height direction from an alignment side -- deltaZMAX ** -- if it carries out pi / 2> phi>tan -1 
{(H+2 and deltaZMAX) /L} - (1) 

It is necessary to set up so that it may be satisfied. If it is because it will irradiate perpendicularly from 
the **** projector 13 and it becomes impossible to measure amount of height gaps deltaZ, when the 
illuminating angle phi becomes pi/2 and the illuminating angle phi becomes smaller than the range of 
the above-mentioned (1) formula, spot light is lead pin lOi. It is because the case where it becomes 
impossible to pass through between arises. However, it is more desirable for the smaller possible one, 
i.e., spot light, to irradiate from across within the limits of the above-mentioned (1) formula, when 
measuring amount of height gaps deltaZ. 

[0038] In this way, the spot light from the **** projector 13 is lead pin lOi. While irradiating a point, it 
is lead pin lOi. The spot light which passed through between is received by the **** electric eye 14. 
And lead pin lOfrom ON light condition to **** electric eye 14 of spot light i Time of day which shifts 
to a protection-from-light condition according to the upper left hand corner (- shows in drawing 3 (a)), 
Namely, lead pin lOfrom ON/OFF time-of-day [ of an output signal ] Ti, and (- shows in drawing 3 (b)) 
protection-from-light condition i Time of day which shifts to an ON light condition according to a lower 
right angle (O shows in drawing 3 (a)), That is, the time-of-day detector 15 detects ON/OFF time-of-day 
T'i (O shows in drawing 3 (b)) of an output signal, and it is j-th lead pin lOj. ON/OFF time of day Tj to 
depend It counts with ON/OFF time-of-day counter 17. 

[0039] Subsequently, several j, and ON / off time of day Tj from ON / off time-of-day counter 17 of the 
lead pin made into the object from the number counter 16 of pins in the amount arithmetic circuit 19 of 
height gaps It is based and is amount of height gaps deltaZj. It calculates. Namely, j-th lead pin lOj ON / 
off time of day Tj to depend Tj ={(W+L)x(j-l)+deltaZj/tan phi }/Vo+Tl - (2) 

Next door, therefore j-th lead pin lOj Amount of height gaps deltaZj deltaZj ={(Tj-Tl) xVo-(W+L)x(j- 
1)} xtanphi (3) 
It becomes. 

[0040] Next, it explains using the timing diagram of the output signal of the electric eye which shows 
the case where disappearance pin several m of a lead pin is measured using the lead pin test equipment 
by the 1st example to the block flow diagram and drawing 4 of drawing 2 . Now, as shown in drawing 
4 , it is j-th lead pin lOj. Suppose that m lead pins have disappeared from the degree. 
[0041] Like the case where amount of height gaps deltaZ is measured, the subject-of-examination slack 
brush 11 is carried on the transparence table 12, and it is lead pin lOi by the uniform driver. Rates 
[ direction / alignment ] Vo Spot light is irradiated from the **** projector 13, making it move. And 
lead pin lOi The spot light which passed through between is received by the **** electric eye 14, and 
they are ON / off time of day Ti of the output signal of the **** electric eye 14. And OFF/ON time-of- 
day Ti The time-of-day detector 15 detects. 

[0042] Subsequently, j-th lead pin lOj detected by the time-of-day detector 15 OFF/ON time-of-day Tj 
While counting with OFF/ON time-of-day counter 18, it is lead pin lOj. The following lead pin 10k The 
ON / off time of day Tk to depend It counts with ON / off time-of-day counter 17. Subsequently, it sets 
to the number arithmetic circuit 20 of disappearance pins, and is OFF/ON time-of-day Tj from OFF/ON 
time-of-day counter 18, and the ON / off time-of-day counter 17. And ON / off time of day Tk It is 
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based and disappearance pin several m is measured. 

[0043] namely, - if m disappearance pins exist — j-th lead pin lOj OFF/ON time-of-day Tj from - the 
following lead pin 10k The ON / off time of day Tk to depend up to - deltabetween close light-hours T 
to the **** electric eye 14 - long - becoming - deltaT=Tk-T'j = {(W+L) xm+L}/Vo - (4) 
It becomes. Therefore, disappearance pin several m m=(deltaTxVo-L)/(W+L) 
= {(Tk-T'j) xVo-L} /(W+L) - (5) 
It becomes. 

[0044] Amount of height gaps deltaZj of the lead pin measured as mentioned above And disappearance 
pin several m, while memorizing as data in the amount store circuit 21 of measurement, in the defective 
judging circuit 22, the final distinction about the defect of a lead pin based on such total quantity is 
made. Thus, it is lead pin lOi by the uniform driver about the brush 11 which transmits a signal to a 
revolving shaft according to the 1st example. It is a rate Vo to the alignment direction. Carrying out 
uniform migration It is lead pin lOi by the **** projector 13. A point is irradiated with phi to the 
alignment side whenever [ predetermined acute-angle ]. Lead pin lOi The spot light which passed 
through between is received by the **** electric eye 14. ON / off time of day Ti of the output signal of 
the **** electric eye 14 And OFF/ON time-of-day Ti The time-of-day detector 15 detects, respectively. 
Amount of height gaps deltaZ of a lead pin and disappearance pin several m are measurable by 
calculating based on (3) and (5) types in the amount arithmetic circuit 19 of height gaps, and the number 
arithmetic circuit 20 of disappearance pins, therefore, the defective judging circuit 22 - amount of 
height gaps deltaZj of these lead pins and a ****** [ that the target lead pin based on disappearance pin 
several m is a defect ] - judging - two or more lead pin lOi Finally the existence of the defect of the 
lead pin which can be set can be distinguished. 

[0045] At this time, it is amount of height gaps deltaZj of a lead pin. It reaches and disappearance pin 
several m is ON/OFF time of day Ti of the output signal of the **** electric eye 14. And OFF/ON time- 
of-day Ti Since it is measurable only with the based characteristic quantity, it is possible after 
conveyance migration of the brush 1 1 for inspection to obtain a judgment result at a high speed for a 
short time, moreover, amount of height gaps deltaZj of these lead pins and disappearance pin several m 
counting - since an amount is memorized as data in the amount store circuit 21 of measurement, it 
becomes possible [ presenting the analysis for improving a manufacture process, the handling approach, 
etc. ]. 

[0046] Moreover, since it is possible to use comparatively cheap things, such as semiconductor laser and 
a pin photodiode, low-pricing is realizable for the **** projector 13 and the **** electric eye 14 also in 
cost. Moreover, since it is the optical system of a transparency mold, the light emitter and receiver which 
consists of a **** projector 13 and a **** electric eye 14 is lead pin lOi. The output signal stabilized 
from the **** electric eye 14 can be acquired without being dependent on a surface state. Therefore, 
lead pin lOi Measurement highly precise about the amount of displacement or the amount of deficits is 
attained, and the final distinction about the defect of a lead pin also becomes what has high 
dependability. 

[0047] Moreover, it becomes possible by attaching a predetermined lens system, for example to 
semiconductor laser, and extracting the spot light of the **** projector 13 more minutely, and sampling 
the output signal of the **** electric eye 14 still at high speed to attain high-speed measurement with 
still higher resolution, therefore to raise highly-precise-izing in inspection, and high-speed-ization. In 
addition, it is lead pin lOi about the transparence table 12 which carried the brush 1 1 by the uniform 
driver in the 1st example of the above. Although the case where uniform migration was carried out was 
explained in the alignment direction This uniform migration is lead pin lOi. Since it is relative relation 
with 1 set of light emitters and receivers which consist of a **** projector 13 and a **** electric eye 14, 
it is lead pin lOi. Instead of moving the direction, uniform migration of the light emitter and receiver 
may be carried out. 

[0048] Moreover, lead pin lOi of a brush 1 1 Since it is very small, width of face W and spacing L may 
be difficult to perform strict uniform migration. In such a case, it is lead pin lOi about the transparence 
table 12 instead of a uniform driver. What is necessary is just to install the relative-speed-detector sensor 
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which detects the driver which makes it move in the alignment direction, and the passing speed by the 
driven 

[0049] In this case, as the block flow diagram which shows the circuitry which processes the output 
signal of an electric eye is shown in drawing 5 , the relative-speed-detector sensor 23 will join the block 
flow diagram of drawing 2 , and the speed signal V in each time of day will be sent to the amount 
arithmetic circuit 19 of height gaps, and the number arithmetic circuit 20 of disappearance pins from this 
relative-speed-detector sensor 23. Therefore, it is [0050] instead of xVo [ in / on the amount arithmetic 
circuit 19 of height gaps, and / (3) types (Tj-Tl) ]. 
[Equation 1] 

rtj 

V-dT 

Jn 

A ******** operation is made and it is j-th lead pin lOj. Amount of height gaps deltaZj [0051] 
[Equation 2] 

~ >Tj . 

Xtan^ 



V-dT- <W + L)X(I-1) 
T1 



(6) 



It becomes. Moreover, it is [0052] instead of xVo [ in / on the number arithmetic circuit 20 of 
disappearance pins, and / (5) types (Tk-T'j) ]. 



[Equation 3] 



I 

J Pj 



k 

V-dT 



A ******** operation is made and disappearance pin several m is [0053]. 
[Equation 4] 

m=(l V'tfT-L)/(W + L) ^(7) 



= (f V-tfT-L] \A\ 



It becomes, furthermore, the thing for which a distance detection means is used instead of being based 
on the above rate information since both xVo in (3) and (5) types (Tj-Tl) and xVo are the things 
showing a variation rate - lead pin lOfrom a certain criteria location i up to - lead pin lOi The distance 
of the alignment direction may be found. 

[0054] In this case, the block flow diagram which shows the circuitry which processes the output signal 
of an electric eye As shown in drawing 6 , the distance detection sensor 24 joins the block flow diagram 
of drawing 2 . Instead of ON / off time-of-day counter 17, and OFF/ON time-of-day counter 18 ON / off 
time of day Ti Lead pin lOfrom predetermined criteria location i which can be set Distance Li to a left 
lateral the time of the ON/OFF to count - a distance counter 25 and OFF/ON time-of-day T'i Lead pin 
lOfrom predetermined criteria location i which can be set Distance L'i to a right lateral At the time of the 
OFF/ON to count, it connects with the time-of-day detector 15 and the distance detection sensor 24, 
respectively, and a distance counter 26 is installed. Therefore, it sets to the amount arithmetic circuit 19 
of height gaps, j-th lead pin lOj sent from a distance counter 25 Distance Lj to a left lateral It is based. 
(3) Instead of xVo in a formula (Tj-Tl), Lj-Ll is used, an operation is made, and it is j-th lead pin lOj. 
Amount of height gaps deltaZj deltaZj ={(Lj-Ll) -(W+L)x(i-1)} xtan phi - (8) 
It becomes. 
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[0055] Moreover, j-th lead pin lOj sent from a distance counter 26 in the number arithmetic circuit 20 of 
disappearance pins Distance L'j to a right lateral And lead pin 10k of the j-th degree sent from a distance 
counter 25 Distance Lk to a left lateral It is based. (5) Instead of xVo in a formula (Tk-T'j), Lk-L'j is 
used, an operation is made, and it is disappearance pin several m. m=(Lk-L'j-L)/(W+L) - (9) 
It becomes. Moreover, j-th lead pin lOj Distance Lj to a left lateral Lj =L'j-W - (10) 
Since come out and it is m= {(Lk-Lj) -(W+L)} /(W+L) - (11) 
You may carry out. 

[0056] In addition, as a distance detection means at this time, a linear length measuring machine, a 
rotary encoder, the sending-out pulse count to a pulse motor, angle-of-rotation detection of a polygon 
mirror with a laser scan, etc. can specifically be considered. Moreover, it sets in the 1st example of the 
above, and they are two or more lead pin lOi. Although amount of height gaps deltaZ of a lead pin and 
disappearance pin several m were measured on the assumption that there was no location gap in the 
alignment direction, and the existence of the defect of a lead pin was distinguished Lead pin lOi If the 
manufacture approach of the brush 11 which it has, and the approach of dealing with it are caused how, 
it may not shift perpendicularly, but it may shift horizontally and a location gap may be produced. 
[0057] Of course, it is possible to measure amount of location gaps deltaX using the lead pin test 
equipment by the 1st example of the above also in this case. However, in order to measure amount of 
height gaps deltaZ easily and correctly in the case of the 1st example of the above, it was made desirable 
whenever [ illuminating-angle / of spot light ] for phi to be small as much as possible within the limits of 
the above-mentioned (1) formula. However, when measuring amount of location gaps deltaX of a lead 
pin, in order to make the measurement easily and exact, it is desirable to make phi into a perpendicular 
or the include angle near it whenever [ illuminating-angle / of spot light ]. 

[0058] then — next, two or more lead pin lOi The lead pin test equipment which measures amount of 
location gaps deltaX [ of a lead pin ] and disappearance pin several m on the assumption that there is no 
gap in the height direction from an alignment side is explained in full detail as the 2nd example. The 
lead pin test equipment of the brush which transmits a signal to the revolving shaft by the 2nd example 
of this invention is explained using drawing 7 and drawing 8 . 

[0059] Drawing 7 (a), (b), and (c) are the schematic diagrams showing arrangement of 1 set of light 
emitters and receivers when seeing a subject-of-examination slack brush from a side face and a flat 
surface, respectively, and drawing 8 is a block flow diagram which shows the circuitry which processes 
the output signal of an electric eye. In addition, the same sign is given to the same component as the lead 
pin test equipment shown in above-mentioned drawing 1 and drawing 2 , and the explanation is omitted. 

[0060] 1 set of light emitters and receivers which consist of the **** projectors 13 and the **** electric 
eyes 14 of the 1st example of the above in this 2nd example are lead pin lOi. 1 set of light emitters and 
receivers which consist of vertical illuminators 27 and perpendicular electric eyes 28 as shown in 
drawing 7 are lead pin lOi to being aslant arranged to an alignment side. The description is 
perpendicularly arranged to the alignment side. 

[0061] In addition, in the circuitry which processes the output signal of an electric eye, if it removes that 
the amount arithmetic circuit 29 of location gaps is formed instead of the amount arithmetic circuit 19 of 
height gaps as shown in drawing 8 , it is the same as that of the case of the 1st example of the above 
almost. Next, it explains using the timing diagram of the output signal of the electric eye which shows 
the case where amount of location gaps deltaX of a lead pin is measured using the lead pin test 
equipment by the 2nd example to the block flow diagram and drawing 9 of drawing 8 . 
[0062] now, it is shown in drawing 9 (a) -- as a subject of examination --j-th lead pin lOj of lead pin 
lOi of a brush 1 1 Lead pin lOi the sense contrary to the sense which a brush 1 1 moves in the alignment 
direction — deltaXj only — it shall have shifted and there shall be no height gap from the alignment side 
It is lead pin lOi like the case of the 1st example of the above about the transparence table 12 which 
carried the brush 11 by the uniform driver. Rates [ direction / alignment ] Vo Spot light is irradiated 
from vertical illuminator 27, making it move. At this time, the spot light from vertical illuminator 27 is 
lead pin lOi. One with desirable irradiating a point is lead pin lOi, although it is the same as that of the 
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case of the 1st example of the above, phi greatly differs whenever [ illuminating-angle / of the spot light 
from vertical illuminator 27 to an alignment side ]. 

[0063] Namely, lead pin lOi It is phi whenever [ illuminating-angle / of the spot light from vertical 
illuminator 27 to an alignment side ]. Phi=pi/2 -- (12) 

Come out, and it is, therefore spot light is lead pin lOi. It irradiates perpendicularly. However, what is 
necessary is for this include angle not to be strict and just to irradiate it at a perpendicularly near include 
angle. 

[0064] In this way, the spot light from vertical illuminator 27 is lead pin lOi. While irradiating a point, it 
is lead pin lOi. The spot light which passed through between is received by the perpendicular electric 
eye 28. And the shift time of day from an ON light condition to the protection-from-light condition to 
the electric eye 27 of spot light and the shift time of day ti from a protection-from-light condition to an 
ON light condition, i.e., ON / off time of day of an output signal, And ON / off time-of-day t'i The time- 
of-day detector 15 detects and it is j-th lead pin lOj. The ON / off time of day tj to depend It counts with 
ON / off time-of-day counter 17. 

[0065] Subsequently, several j, and ON / off time of day tj from ON / off time-of-day counter 17 of the 
lead pin made into the object from the number counter 16 of pins in the amount arithmetic circuit 29 of 
location gaps It is based and is amount of location gaps deltaXj. It calculates. Namely, j-th lead pin lOj 
ON / off time of day tj tj ={ (W+L)x(j-l)+deItaXj }/Vo+tl - (13) 

Next door, therefore j-th lead pin lOj Amount of location gaps deltaXj deltaXj = {(tj-tl) xVo-(W+L)x (j- 
1)} ~ (14) 
It becomes. 

[0066] In addition, it is almost the same as the case in the 1st example of the above, therefore the 
actuation which measures disappearance pin several m of a lead pin with the lead pin test equipment by 
the 2nd example is disappearance pin several m. m= {(tk-t'j) xVo-L} /(W+L) - (15) 
It becomes. 

[0067] Amount of location gaps deltaXj of the lead pin measured as mentioned above And 
disappearance pin several m, while memorizing as data in the amount store circuit 21 of measurement, 
in the defective judging circuit 22, the final distinction about the defect of a lead pin based on such total 
quantity is made. Thus, it is lead pin lOi by the uniform driver about the brush 1 1 which transmits a 
signal to a revolving shaft according to the 2nd example. Rates [ direction / alignment ] Vo Making it 
move It is lead pin lOi by vertical illuminator 27. A point is perpendicularly irradiated to the alignment 
side. Lead pin lOi The spot light which passed through between is received by the perpendicular electric 
eye 28. ON / off time of day ti of the output signal of the perpendicular electric eye 28 And the time-of- 
day detector 15 detects OFF/ON time-of-day t'i. Amount of location gaps deltaX [ of a lead pin ] and 
disappearance pin several m is measurable by calculating based on (14) and (15) types in the amount 
arithmetic circuit 29 of location gaps, and the number arithmetic circuit 20 of disappearance pins. 
[0068] Therefore, amount of location gaps deltaX [ of these lead pins ], and disappearance pin several 
m, while memorizing as data in the amount store circuit 21 of measurement, finally in the defective 
judging circuit 22, the existence of the defect of a lead pin can be distinguished based on such total 
quantity. In addition, as the 1st example of the above was described, it is lead pin lOi. Instead of moving 
the direction, uniform migration of the light emitter and receiver may be carried out. Moreover, a driver 
and a relative-speed-detector sensor may be installed instead of a uniform driver. Furthermore, a 
distance detection means may be used. 

[0069] However, in order to measure amount of location gaps deltaX easily and correctly in the 2nd 
example of the above, spot light is lead pin lOi. It is made desirable to irradiate a point. However, it 
differs from the case where it shows in above-mentioned drawing 7 in measuring disappearance pin 
several m of a lead pin, and spot light is lead pin lOi. It is desirable to irradiate root Motobe. 
[0070] For example, as shown in drawing 10 (a), a location gap of a lead pin is very large, and the 
spacing A of the lead pin in a point A - 2 L+W - (16) 

When having become and spot light irradiates the point of a lead pin, as shown in drawing 10 (b), there 
is a possibility of taking for the case where the lead pin has disappeared. On the other hand, when root 
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Motobe of a lead pin is irradiated, the spacing a of the lead pin in root Motobe is even if it is a however 
big location gap. a<2 L+W — (17) 

Since it becomes, there is no possibility of taking for the lead pin having disappeared. Therefore, in 
order to measure disappearance pin several m of a lead pin, to be stabilized and to distinguish the 
existence, spot light is lead pin lOi. It is desirable to irradiate root Motobe. 

[0071] Moreover, it sets to one side and the 1st and 2nd examples of the above are lead pin lOi. Amount 
of height gaps deltaZ and disappearance pin several m are measured for there being no location gap as a 
premise. It sets on another side and is lead pin lOi. Amount of location gaps deltaX and disappearance 
pin several m is measured on the assumption that there is no height gap, but it is not few also when **, 
location gap, and height gap of an IC package like a lead pin compound and arise, for example. 
[0072] Then, next, the thing to carry out to that phi is an acute angle as much as possible within the 
limits of the above-mentioned (1) formula whenever [ illuminating-angle / of spot light ], a 
perpendicular, or the include angle near it, A demand which is [ irradiate / that spot light irradiates the 
point of a lead pin and root Motobe ] different is satisfied. The lead pin test equipment which can 
measure the variation rate which the location gap and the height gap compounded, and can measure 
further the collective amount of inclinations of the lead pin which was impossible for measurement in 
the 1st and 2nd examples of the above is explained in full detail as the 3rd example. 
[0073] Next, the lead pin test equipment of the IC package by the 3rd example of this invention is 
explained using drawing 11 and drawing 12 . Drawing 1 1 (a) and (b) are the schematic diagrams 
showing arrangement of 3 sets of light emitters and receivers when seeing a subject-of-examination 
slack IC package from a side face and a flat surface, respectively, and drawing 12 is a block flow 
diagram which shows the circuitry which processes the output signal of an electric eye. 
[0074] IC package 31 by which two or more lead pin 30i (i= 1, 2, ~, n) is pulled out from each side face 
is carried on the transparence table 32 which penetrates light. And this transparence table 32 is lead pin 
30i by the uniform driver (not shown). Uniform migration is carried out in the alignment direction. 
Moreover, the 1st vertical illuminator 33 which irradiates spot light, respectively, the **** projector 34, 
and the 2nd vertical illuminator 35 are installed above the transparence table 32. The 1st vertical 
illuminator 33 of them is lead pin 30i. A point is irradiated almost perpendicularly to the alignment side. 
The **** projector 34 is lead pin 30i. Irradiating a point with the predetermined include angle phi to the 
alignment side, the 2nd vertical illuminator 35 is lead pin 30i. Root Motobe is irradiated almost 
perpendicularly to the alignment side. Moreover, the 1st vertical illuminator 33 and 2nd vertical 
illuminator 35 are that installation top and lead pin 30i at this time. Only distance b is separated in the 
alignment direction. 

[0075] Furthermore, under the transparence table 32, the 1st vertical illuminator 33, the **** projector 
34, and the 2nd vertical illuminator 35 are faced, the 1st perpendicular electric eye 36, the **** electric 
eye 37, and the 2nd perpendicular electric eye 38 are installed, respectively, and it is lead pin 30i. The 
spot light from the 1st vertical illuminator 33 which passed through between, the **** projector 34, and 
the 2nd vertical illuminator 35 is received, respectively. In this way, lead pin 30i 3 sets of light emitters 
and receivers which face across an alignment side in between are arranged. 

[0076] moreover, to the perpendicular electric eye 36 of these 1st, the **** electric eye 37, and the 2nd 
perpendicular electric eye 38 Lead pin 30from ON light condition of spot light from 1st vertical 
illuminator 33, **** projector 34, and 2nd vertical illuminator 35 i Shift time of day to the protection- 
from-light condition to depend, or shift time of day from a protection-from-light condition to an ON 
light condition, Namely, ON / off time of day ti of the output signal of the 1st perpendicular electric eye 
36, the **** electric eye 37, and the 2nd perpendicular electric eye 38, Ti, taui and (i= 1, 2, --, n) 
OFF/ON time-of-day t'i, T'i, tau'i (i= 1, 2, --, n) The time-of-day detectors 39, 40, and 41 to detect are 
connected, respectively. 

[0077] Moreover, in the time-of-day detector 39, it is lead pin 30i. The number counter 42 of pins, and 
ON / off time of day ti which also counts a number The ON / off time-of-day counter 43 to count are 
connected. In the time-of-day detector 40, they are ON / off time of day Ti. The ON / off time-of-day 
counter 44 to count are connected. In the time-of-day detector 41 The ON / off time-of-day counter 45, 
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and OFF/ON time-of-day tau'i which count ON / off time-of-day taui OFF/ON time-of-day counter 46 to 
count is connected. 

[0078] moreover, to ON / off time-of-day counter 43, and the number counter 42 of pins The amount 
arithmetic circuit 47 of location gaps which calculates amount of location gaps deltaX is connected. To 
ON / off time-of-day counter 44, and the number counter 42 of pins The amount arithmetic circuit 48 of 
height gaps which calculates amount of height gaps deltaZ is connected. To ON / off time-of-day 
counter 43, and the ON / off time-of-day counter 45 Collective amount of inclinations deltaXs of a lead 
pin The amount arithmetic circuit 49 of inclinations to calculate is connected, and the number arithmetic 
circuit 50 of disappearance pins which calculates disappearance pin several m of a lead pin is connected 
to ON / off time-of-day counter 45, and OFF/ON time-of-day counter 46. 

[0079] Furthermore, while the number counter 42 of pins, the amount arithmetic circuit 47 of location 
gaps, the amount arithmetic circuit 48 of height gaps, the amount arithmetic circuit 49 of inclinations, 
and the number arithmetic circuit 50 of disappearance pins are connected to the total quantity store 
circuit 51, the amount arithmetic circuit 47 of these locations gaps, the amount arithmetic circuit 48 of 
height gaps, the amount arithmetic circuit 49 of inclinations, and the number arithmetic circuit 50 of 
disappearance pins are connected to the defective judging circuit 52 which finally distinguishes the 
defect of a lead pin. 

[0080] Next, it explains using the timing diagram of the output signal of the electric eye which shows 
the case where amount of location gaps deltaX of a lead pin and amount of height gaps deltaZ are 
measured using the lead pin test equipment by the 3rd example to the block flow diagram and drawin g 
13 of drawing 12 . Now, as shown in drawing 13 (a), it is each lead pin 30i of IC package 31 as a subject 
of examination. Width of face W, the thickness - H and spacing which aligned normally - L - carrying 
out — j-th lead pin 30j Lead pin 30i the sense contrary to the sense which IC package 31 moves in the 
alignment direction - deltaXj only - shifting - the still more nearly perpendicular direction from the 
alignment side - facing down — deltaZj only - suppose that it has shifted. 

[0081] First, they are two or more lead pin 30i by the uniform driver (not shown) about this transparence 
table 32 after carrying subject-of-examination slack IC package 31 on the transparence table 32. Rates 
[ direction / alignment ] Vo Spot light is irradiated from the 1st vertical illuminator 33 and **** 
projector 34, making it move. And the spot light from these 1st vertical illuminators 33 and the **** 
projector 34 is lead pin 30i. While irradiating a point, it is lead pin 30i. It passes through between and 
ON light is carried out to the 1st perpendicular electric eye 36 and **** electric eye 37. 
[0082] And lead pin 30from ON light condition to 1st perpendicular electric eye 36 of spot light 
irradiated almost perpendicularly from 1st vertical illuminator 33 like case of 2nd example of the above i 
Shift time of day to the protection-from-light condition to depend, and shift time of day from a 
protection-from-light condition to an ON light condition, Namely, ON / off time of day ti of an output 
signal And OFF/ON time-of-day t'i The time-of-day detector 39 detects and it is j-th lead pin 30j. The 
ON / off time of day tj to depend It counts with ON / off time-of-day counter 43. 
[0083] Moreover, lead pin 30from ON light condition to 2nd electric eye 37 of spot light irradiated with 
predetermined include angle phi like case of 1st example of the above from **** projector 34 i Shift 
time of day to the protection-from-light condition by the upper left hand corner (- shows in drawing 13 
(a)), Namely, lead pin 30from ON/OFF time-of-day [ of an output signal ] Ti, and (- shows in drawing 
13 (c)) protection-from-light condition i Shift time of day to the ON light condition by the lower right 
angle (O shows in drawing 13 (a)), Namely, ON/OFF time of day Tj the time-of-day detector 40 detects 
OFF/ON time-of-day Ti (- shows in drawing 13 (c)) of an output signal, and according to j-th lead pin 
30j It counts with ON/OFF time-of-day counter 44. 

[0084] Subsequently, the ON / off time of day tj from several j, and the ON / off time-of-day counters 43 
and 44 of the lead pin made into the object from the number counter 42 of pins in the amount arithmetic 
circuit 47 of location gaps, and the amount arithmetic circuit 48 of height gaps, and Tj It is based and is 
amount of location gaps deltaXj. And amount of height gaps deltaZj It calculates. Namely, j-th lead pin 
30j The ON / off time of day tj to depend, and Tj tj ={(W+L)xG-l)+deltaXj }/Vo+tl - (18) 
Tj ={(W+L)x(j-l)+deltaXj+deltaZj/tan phi}/Vo+Tl - (19) 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran__web_cgi_ejje 



8/17/2004 



Page 9 of 15 



Next door, therefore j-th lead pin 30j Amount of location gaps deltaXj deltaXj = {(tj-tl) xVo-(W+L)x (j- 
1)}- (20) 

A next door and amount of height gaps deltaZj deltaZj ={(Tj-TI) xVo-(W+L)x(j-l)-deltaXj} xtan phi = 
{(Tj-Tl) xVo-(tj-tl) xVo} xtan phi - (21) 
It becomes. 

[0085] Next, the lead pin test equipment by the 3rd example is used, and it is collective amount of 
inclinations deltaXs of a lead pin. Lead pin 30i which shows the case where it measures to the block 
flow diagram and drawing 14 of drawing 12 It explains using an expansion top view. Now, as shown in 
drawing 14 , it is lead pin 30i of IC package 31. Suppose that the uniform location gap is produced 
altogether. Since it is undetectable depending on the 1st perpendicular electric eye 36 and **** electric 
eye 37 in the 1st vertical illuminator 33 and **** projector 34 list, such a collective inclination is lead 
pin 30i. It detects using the 1st and 2nd perpendicular electric eyes 36 and 38 corresponding to the 1st 
and 2nd vertical illuminators 33 and 35 and these which irradiate a point and root Motobe almost 
perpendicularly to the alignment side. 

[0086] It is lead pin 30i about the transparence table 32 which carried subject-of-examination slack IC 
package 31 like the case where amount of location gaps deltaX and amount of height gaps deltaZ is 
measured. Rates [ direction / alignment ] Vo Spot light is irradiated from the 1st and 2nd vertical 
illuminators 33 and 35, making it move. And the shift time of day from an ON light condition to the 
protection-from-light condition to the 1st perpendicular electric eye 36 of the spot light from the 1st 
vertical illuminator 33, Namely, ON / off time of day ti of the output signal of the 1st perpendicular 
electric eye 36 Shift time of day from an ON light condition to the protection-from-light condition to the 
2nd perpendicular electric eye 38 of the spot light from the 2nd vertical illuminator 35, Namely, ON / 
off time-of-day taui of the output signal of the 2nd perpendicular electric eye 38 The time-of-day 
detectors 39 and 41 detect, respectively, and it counts with ON / off time-of-day counters 43 and 45. 
[0087] Subsequently, it sets to the amount arithmetic circuit 49 of inclinations, and they are the ON / off 
time of day ti from ON / off time-of-day counters 43 and 45, and taui. It is based and the amount of 
inclinations is calculated like the case of the 1st example of the above. Here, it is lead pin 30i. Distance 
deltaXs of the alignment direction from root Motobe to a point Lead pin 30i If it is the collective amount 
of inclinations, it is amount of inclinations deltaXs. deltaXs =(ti-taui) xVo-b - (22) 
however, i= - it is set to 1, 2, --, n. 

[0088] Next, disappearance pin several m of a lead pin is measured using 1 set of light emitters and 
receivers which consist of the 2nd vertical illuminator 35 in the lead pin test equipment by the 3rd 
example, and the 2nd perpendicular electric eye 38. The actuation in this case is lead pin 30i. It is almost 
the same as a case [ in / the difference in whether root Motobe is irradiated or a point is irradiated, and / 
in others / the 2nd example of the above ]. [ that ] Therefore, disappearance pin several m m= {(tauk - 
tau'j ) x Vo-L } /(W+L) - (23) 
It becomes. 

[0089] Amount of location gaps deltaXj of the lead pin measured as mentioned above, amount of height 
gaps deltaZj, collective amount of inclinations deltaXs, and disappearance pin several m, while 
memorizing as data in the total quantity store circuit 51, in the defective judging circuit 52, the final 
distinction about the defect of a lead pin based on such total quantity is made. Thus, according to the 3rd 
example, it is lead pin 30i about IC package 31 by the uniform driver. Rates [ direction / alignment ] Vo 
Making it move It is lead pin 30i by the 1st vertical illuminator 33. A point is irradiated almost 
perpendicularly to the alignment side. It is lead pin 30i by the **** projector 34. A point is irradiated 
with the predetermined include angle phi to the alignment side. It is lead pin 30i by the 2nd vertical 
illuminator 35. Root Motobe is irradiated almost perpendicularly to the alignment side. Lead pin 30i 
ON / off time of day ti of the output signal of the 1st perpendicular electric eye 36 which received the 
spot light from the 1st vertical illuminator 33 which passed through between, the **** projector 34, and 
the 2nd vertical illuminator 35, respectively, the **** electric eye 37, and the 2nd perpendicular electric 
eye 38, and Ti, taui And OFF/ON time-of-day t'i, T'i, tau'i The time-of-day detectors 39, 40, and 41 
detect, respectively. By calculating based on (20) - (23) type in the amount arithmetic circuit 47 of 
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location gaps, the amount arithmetic circuit 48 of height gaps, the amount arithmetic circuit 49 of 
inclinations, and the number arithmetic circuit 50 of disappearance pins Amount of location gaps deltaX 
of a lead pin, amount of height gaps deltaZ, collective amount of inclinations deltaXs, and disappearance 
pin several m are measurable, respectively. 

[0090] Therefore, amount of location gaps deltaX of these lead pins and amount of height gaps deltaZ, 
collective amount of inclinations deltaXs, and disappearance pin several m, while memorizing as data in 
the total quantity store circuit 51, finally in the defective judging circuit 52, the defect of a lead pin can 
be distinguished based on such total quantity. In addition, in the 3rd example, uniform migration of 3 
sets of light emitters and receivers may be carried out instead of carrying out uniform migration of the 
transparence table 32 which carried IC package 31 by the uniform driver like the case of the 1st and 2nd 
examples of the above. 

[0091] Moreover, it is lead pin 30i about the transparence table 32 instead of a uniform driver. The 
relative-speed-detector sensor which detects the passing speed by the driver which makes it move in the 
alignment direction, and its driver may be installed. Moreover, based on distance information, amount of 
location gaps deltaXj of a lead pin, amount of height gaps deltaZj, and disappearance pin several m may 
be measured by using distance detection means, such as a linear length measuring machine, instead of 
rate information. 

[0092] Next, the lead pin test equipment of the IC package by the 4th example of this invention is 
explained using drawing 15 thru/or 17. Drawing 15 is the principle explanatory view of this example, 
and drawing 16 is drawing showing the example used as a light-emitter-and- receiver unit based on the 
principle of this example shown in drawing 15 . Drawing 17 is drawing explaining the inspection 
approach of lead pin deflection. 

[0093] Although two or more pairs of light-emitter-and-receiver units from which an illuminating angle 
differs by making one projector and one electric eye into a pair were used in the 3rd example mentioned 
above, it constitutes from this example as a light-emitter-and-receiver unit which prepared two or more 
electric eyes to one projector. The principle explanatory view of drawing 15 shows the case where two 
electric eyes are used to one projector. 

[0094] IC package 104 which is a subject of examination and by which two or more lead pins 106 are 
pulled out from each side face is carried on the transparence table 108 which penetrates light. The 
projector 100 which irradiates light is formed above the transparence table 108, and the optical system 
which makes a subject the lens 102 which condenses the light from a projector 100 is prepared in the 
lower part of a projector 100. 

[0095] Two electric eyes 1 10 are installed in the include-angle theta direction to optical-axis Z-Z' of a 
projector 100 by the lower part of the transparence table 108. It is condensed by the optical system 
which makes a lens 102 a subject, and the light emitted from the projector 100 turns into light which has 
the breadth of an include angle theta to optical-axis Z-Z of a projector 100. The light which carried out 
incidence aslant at an angle of theta to IC package 104 passes through between the lead pins 106, and it 
carries out incidence to an electric eye 1 10. 

[0096] Thus, the light which carries out incidence to the electric eye 1 10 on either side is irradiated at a 
mutually different include angle to IC package 104. Therefore, light with a different illuminating angle 
is realizable with one projector 100. It unites with the support frame 120 which carried out the shape of a 
typeface of one projector 100 and four electric eyes 1 12, 1 14, 1 16, and 1 18KO, and the light-emitter- 
and-receiver unit of the lead pin test equipment by this example is formed, as shown in drawing 16 . 
Four electric eyes 1 12, 1 14, 1 16, and 1 18 are arranged on two straight lines of the spot 124 condensed 
by optical system 122 which go direct in the center mostly, X-X', and Y-Y\ Moreover, IC package 104 
to inspect is placed between optical system 122 and two or more electric eyes 1 12, 1 14, 1 16, and 1 18. In 
addition, although IC package 104 was put on the transparence table 108, only IC package 104 was 
illustrated here for simplification. 

[0097] The alignment direction of the lead pin 106 of IC package 104 to inspect is now doubled in the 
direction of Y-Y', and the direction of relative motion is also made into the direction (the direction of an 
arrow head in drawing) of Y-Y'. At this time, since the light which carried out incidence to electric eyes 
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1 12 and 1 14 is deflected in the perpendicular direction to the direction of relative motion, it can be 
considered to the lead pin 106 that it is vertical-incidence light. Moreover, since the light which carried 
out incidence to electric eyes 1 16 and 1 18 is deflected in the direction of relative motion, it can be 
considered to the lead pin 106 that it is oblique-incidence light. 

[0098] Thus, the function same with using the light-emitter-and-receiver unit of two perpendicular 
directions and the light-emitter-and-receiver unit of the two directions of slant can be obtained by using 
the light-emitter-and-receiver unit by this example. Therefore, as shown in the 3rd example of the above, 
the amount of location gaps, the amount of height gaps, the collective amount of inclinations, and the 
number of disappearance pins of the lead pin 106 are measurable. 

[0099] Next, measurement of lead pin deflection is explained as an example of the measurement in this 
example. As shown in drawing 17 , when the lead pin 106 which has the deflection of the include angle 
of alpha in the direction of X-X' is a subject of examination, if the lead pin 106 moves in the direction of 
Y[ from Y ] ', the light which carries out incidence to an electric eye 1 14 will be interrupted when the 
lead pin 106 reaches at an A point, but the light which carries out incidence to an electric eye 1 12 does 
not interrupt light until the lead pin 106 reaches at a B point. This can be used and corner of a street 
alpha of a lead pin and pin disappearance can be searched for from count by detecting the distance of an 
A point and a B point using the relative-speed-detector sensor 23 or the distance detection sensor 24. 
[0100] Thus, according to this example, all inspection of a lead pin is possible by the light-emitter-and- 
receiver unit constituted by the projector of a piece, and two or more electric eyes. Moreover, since a 
series of inspection in one light-emitter-and-receiver unit is possible, an attachment tooth space is 
reducible. Furthermore, since the distance between four electric eyes can be contracted, the migration 
length of the lead pin at the time of inspecting also becomes short, and can shorten the inspection 
processing time. 

[0101] In addition, although the direct electric eye 1 10 had received the light emitted from the projector 
100 in the light-emitter-and-receiver unit shown in drawin g 15 , as shown in drawing 18 , two or more 
linear members 156 which transmit light, such as an optical fiber, may be arranged, and a light-receiving 
function may be further given by the thing [ connecting an electric eye 110 previously ]. Moreover, as 
shown in drawing 19 , the mask 160 which a detailed hole 158 like a pinhole opened ahead of the linear 
member 156 which transmits light, such as an electric eye or an optical fiber, may be arranged, the 
intensity of light which receives light may be adjusted, or invasion of disturbance light may be 
prevented and stabilization of a light-receiving function may be achieved. 

[0102] Moreover, in the light-emitter-and-receiver unit of drawing 15 , although the electric eye 110 has 
been arranged on the same periphery, as long as the intensity of light is an almost equal point, you may 
arrange not only a periphery top but on the periphery of other configurations, such as an ellipse. Next, 
the lead pin test equipment of the IC package by the 5th example of this invention is explained using 
drawing 20 thru/or 24. 

[0103] Drawing 20 is the principle explanatory view of this example. Drawing 21 is a schematic 
diagram explaining the lead pin test equipment by this example, and drawing 22 is a block flow diagram 
which shows the digital disposal circuit of lead pin test equipment. Drawing 23 and drawing 24 are the 
explanatory views of the lead pin test equipment shown in drawing 21 of operation. In the 4th example 
mentioned above, one light-emitter-and-receiver unit shown in drawing 16 showed that lead pin 
inspection was possible. In the lead pin test equipment of this example, the bidirection which is another 
advantage of the light emitter and receiver shown in drawing 16 is used. 

[0104] The principle of this example is explained using drawing 20 . Drawing 20 (a) shows the principle 
when, as for drawing 20 (b), the lead pin 106 moves a principle when the lead pin 106 moves to the right 
from the left to the left from the right. In addition, Y-Y* in drawing supports the notation of drawing 16 . 
When the lead pin 106 is moved to the left from the right, the light which the light which carries out 
incidence to an electric eye 1 16 is interrupted in the inferior-surface-of-tongue edge B point of the lead 
pin 106, and carries out incidence to an electric eye 1 18 is interrupted in the top-face edge A point of the 
lead pin 106. When a lead pin is moved to the right from the left, the light which the light which carries 
out incidence to an electric eye 1 18 is interrupted at the inferior-surface-of-tongue edge C point of the 
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lead pin 106, and carries out incidence to an electric eye 1 16 is interrupted at the top-face edge D point 
of the lead pin 106. 

[0105] Since unifying is desirable as for the detection side (a top face or inferior surface of tongue) of 
the lead pin 106 in case the lead pin 106 is inspected, when it has only one electric eye in the direction 
of Y-Y\ the migration direction of the lead pin 106 is limited to a right one direction from the left or the 
left from the right. However, the lead pin 106 becomes possible [ moving to right-and-left both 
directions ] by arranging two electric eyes. However, it is necessary to choose the electric eye 1 16 
detected according to the migration direction, or 118 in that case. That is, what is necessary is to detect 
an A point using an electric eye 118, in case it moves leftward, and just to detect D point using an 
electric eye 116, in case it moves rightward when the top face of the lead pin 106 is made into a 
detection side. 

[0106] The lead pin test equipment by this example is explained using drawing 21 . Drawing 21 (a) and 
(b) show the plan and side elevation of lead pin equipment, respectively. On the slide guide 130 fixed to 
the foundation 128, the slide table 132 which moves to right and left is formed. Four light-emitter-and- 
receiver units 134, 136, 138, and 140 for inspecting the lead pin 106 are formed in the slide table 132. In 
addition, the light-emitter-and-receiver units 134, 136, 138, and 140 are shown in drawing 16 . 
Moreover, the work-piece susceptor 152 for putting IC package 104 to inspect between the projector 110 
of the light-emitter-and-receiver units 134, 136, 138, and 140 and electric eyes 112, 114, 116, and 118 is 
arranged. 

[0107] The transfer robot 142 which conveys IC package 104 is attached in the gastrostyle 144 fixed to 
the foundation 128, and rotates focusing on a gastrostyle 144. Moreover, four arms 146 with which the 
IC chuck 148 was attached at the tip and which intersect a right angle are prepared for the transfer robot 
142, and four IC packages 104 can be carried to coincidence. 

[0108] Moreover, vertical migration is possible for a gastrostyle 144, as shown in drawing 21 (b), in 
case IC package 104 is gripped or released, it moves downward, and in case a transfer robot is rotated, it 
moves upwards. The circuitry which processes the output signal of the light-emitter-and-receiver units 
134, 136, 138, and 140 is explained using drawing 22 . 

[0109] The time-of-day detectors 39 and 41 are connected to the 1st perpendicular electric eye 1 12 of 
each light-emitter-and-receiver unit, and the 2nd perpendicular electric eye 1 14, respectively. Moreover, 
the 1st **** electric eye 1 16 and the 2nd **** electric eye 118 are connected to the time-of-day detector 
40 through the change machine 162. The change machine 162 serves to change which [ of electric eyes 
1 16 and 1 18 ] is connected to the time-of-day detector 40 based on a change signal. 
[0110] Since it is the same as that of the 3rd example about others, explanation is omitted. Next, 
actuation of the lead pin test equipment of this example is explained using drawing 21 **** 24. Drawing 
23 shows actuation of the both-way slide table 132 in the case of lead pin inspection, and drawing 24 is 
drawing showing the location of the lead pin at the time of IC package 104 being carried by the transfer 
robot 142. 

[0111] Suppose that IC package 104 of the square which has a lead pin in four sides as shown in 
drawing 24 now is inspected. IC package 104 is supplied to the supply stage 150, where the index mark 
164 which shows arrangement of the lead pin 106 is made into the lower left. IC package 104 supplied 
to the supply stage 150 is carried by the transfer robot 142 at the A point of the work-piece susceptor 
152. An A point is in the location of 90 degrees from the supply stage 150 focusing on the transfer 
robots 142 gastrostyle 144. That is, 90 degrees of IC packages 104 supplied on the supply stage 150 
rotate by moving to an A point, and they move the index mark 164 of IC package 104 to the upper left. 
[0112] What is necessary is just to move rightward the both-way slide table 132 in the location shown in 
drawing 23 (a), in order to inspect IC package 104 placed at the A point. This conducts lead pin 
inspection of two sides of upper and lower sides of IC package 104 using the light-emitter-and-receiver 
units 134 and 136. That is, the 1st lead pin train 166 and the 2nd lead pin train 168 are inspected by the 
light-emitter-and-receiver units 134 and 136, respectively. 

[0113] Termination of the inspection in an A point carries IC package 104 from the A point of the work- 
piece susceptor 152 with the transfer robot 142 at the B point of the work-piece susceptor 152. 
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Similarly, a B point is in the location of 90 degrees from an A point focusing on the transfer robot's 142 
gastrostyle 144. For this reason, 90 more degrees of IC packages 104 rotate, and they move an index 
mark to the upper right. Moreover, the 1st lead pin train 166 and the 2nd lead pin train 168 which were 
inspected in the A point serve as right-hand side of IC package 104, and left-hand side, respectively. 
[0114] By the above-mentioned inspection, the both-way slide table 132 will move to the right-hand 
side of a slide guide 130, and as shown in drawing 23 (b), the light-emitter-and-receiver units 138 and 
140 will be located in the right-hand side of a B point. Therefore, what is necessary is just to move the 
both-way slide table 132 leftward shortly, in order to inspect IC package 104 placed at the B point. This 
conducts lead pin inspection of remaining two sides of IC package 104 using the light-emitter-and- 
receiver units 138 and 140. That is, the 3rd lead pin train 170 and the 4th lead pin train 172 are inspected 
by the light-emitter-and-receiver units 138 and 140, respectively. 

[0115] In addition, since it is necessary to change the electric eyes 116 and 118 of the **** direction in 
case the migration direction of the both-way slide table 130 is made reverse, as mentioned above, the 
electric eye of the **** direction connected to the time-of-day detector 40 using the change machine 
162 is changed. After the inspection in a B point is completed, IC package 104 is taken out from the B 
point of the work-piece susceptor 152 with the transfer robot 142, is carried to a stage 154, and ends an 
inspection process here. 

[0116] Moreover, in a series of above-mentioned procedures, it is possible to inspect to coincidence IC 
package 104 which is different in the A point and B point of the work-piece susceptor 152. Thus, 
according to this example, the light-emitter-and-receiver unit of a lot with the projector of a piece and 
two or more electric eyes does not need to fix the migration direction over the lead pin alignment 
direction by changing two **** electric eyes. For this reason, when it uses as lead pin test equipment as 
shown in drawing 21 , it is not necessary to return the both-way slide table 132 at every inspection, and 
inspection time amount can be shortened. 

[0117] Next, the positional controller which controls the relative location of two fields by the 6th 
example of this invention is explained using drawing 25 . Drawing 25 (a) and (b) are the schematic 
diagrams showing arrangement of 1 set of light emitters and receivers when seeing the field of two 
controlled-system slack from a side face, respectively, and drawing 25 (c) is the timing diagram of the 
output signal of the electric eye of the positional controller. 

[0118] As shown in drawing 25 (a), two fields of the Ath page and the Bth page set a certain spacing, 
and have met in parallel. And the optical system 60 to which the television camera etc. is connected is 
being fixed to the Ath page, and, as for the point of the optical system 60, only distance d has projected 
caudad from the Ath page. Moreover, from the normal stood to the Ath page, the projector 61 which 
irradiates spot light leans only an include angle phi to the Ath page, and is being fixed to it. 
[0119] The electric eye 62 which receives spot light leans only an include angle phi from the normal 
stood to the Bth page in the flat surface of the optical axis of a projector 61, and the normal stood to the 
Bth page to make, and is being fixed to the Bth page of another side. Moreover, a stage 63 can be 
attached in the inferior surface of tongue of the Bth page, and it can move now only in the direction of 
the z-axis by the driver (not shown). Moreover, as shown in drawing 25 (b), when spacing of the Ath 
page and the Bth page becomes the predetermined distance D, the mutual optical axis of the electric eye 
[ the projector 61 fixed to the Ath page and ] 62 fixed to the Bth page corresponds, and it is arranged so 
that the spot light from a projector 61 may be received by the electric eye 62. And it is the distance f 
from optical-system 60 point to the Bth page, i.e., the working distance of optical system 60, (distance 
whose focus suits) at this time. f=D-d - (24) 
It becomes. 

[0120] Therefore, when it moved in the direction of the z-axis by the driver on the stage 63 and the 
distance of the Ath page and the Bth page is set to D in the condition of irradiating spot light from the 
projector 61, as shown in drawing 25 (c), a predetermined detecting signal is outputted from an electric 
eye 62. Thus, while according to the 6th example leaning only an include angle phi to the Ath page 
which meets in parallel, and the Bth page from the normal stood to those fields and fixing a projector 61 
and an electric eye 62 to it Since the spot light from a projector 61 is received by the electric eye 62 and 
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a predetermined detecting signal is outputted, when the Bth page becomes the predetermined distance D 
with the Ath page by moving one Bth page in the direction of the z-axis by the driver, It is correctly 
[ easily and ] controllable to the working distance f of optical system 60. Moreover, the automatic focus 
of optical system 60 becomes possible by connecting the output and driver of an electric eye 62 and 
stopping migration automatically by the predetermined detecting signal. 

[0121] In addition, in the 6th example of the above, although a driver moves only in the direction of the 
z-axis on a stage 63, it may attach the driver which moves also in the direction of a x axis, and the 
direction of the y-axis further. In this case, not only the automatic focus of optical system 60 but the 
alignment of the direction of a x axis optical system 60 and for [ on the Bth page ] observation and the 
direction of the y-axis becomes possible. Moreover, the migration by such driver may move not only a 
Bth page side but an Ath page side, or may move both both sides. 

[0122] Moreover, in the 6th example of the above, although a projector 61 is fixed to the Ath page and 
the electric eye 62 is fixed to the Bth page, you may attach conversely mutually. Moreover, in the 6th 
example of the above, although the Ath page and the case where the Bth page had met in parallel were 
explained, also when not parallel, this invention can be applied. In this case, the distance of the 
predetermined point in not control but the Ath page of the distance D of the Ath page and the Bth page 
and the predetermined point in the Bth page will be controlled. 

[0123] Moreover, as for the spot light irradiated from a projector 61, fully being extracted is desirable, 
the predetermined detecting signal outputted from the electric eye 62 shown in drawing 25 (b) — width 
of face — as long as - it is because it becomes there is nothing and small, therefore the working distance 
f of optical system 60 will be controlled with high precision. Next, the positional controller which 
controls the relative location of two fields by the 7th example of this invention is explained using 
drawing 26 and drawing 27 . 

[0124] Drawing 26 (a) and (b) are the schematic diagrams showing arrangement of 3 sets of light 
emitters and receivers when seeing the field of two controlled-system slack from a side face, 
respectively, and drawing 27 is the detection Fig. of the output signal of the electric eye of the positional 
controller. Although two fields of the Ath page and the Bth page set a certain spacing and have met as 
shown in drawing 26 (a), it is not necessarily parallel. And the 1st thru/or the 3rd projector 64, 65, and 
66 which irradiates spot light are being fixed to the Ath page. The 1st projector 64 of them is attached at 
right angles to the Ath page, and the 2nd projector 65 leans only an include angle phi from the normal 
stood to the Ath page, and is attached, and from the normal stood to the Ath page, the 3rd projector 66 
leans only an include angle psi, and is attached. 

[0125] The 1st thru/or the 3rd electric eye 67, 68, and 69 which receives spot light are being faced and 
fixed to the Bth page of another side by the 1st thru/or the 3rd projector 64, 65, and 66, respectively. 
That is, the 1st electric eye 67 is attached at right angles to the Bth page, and the 2nd electric eye 68 
leans only an include angle phi from the normal stood to the Bth page, and is attached, and from the 
normal stood to the Bth page, the 3rd electric eye 69 leans only an include angle psi, and is attached. 
[0126] Moreover, the driver (not shown) which moves the location of the Ath page or the Bth page is 
prepared, and it is arranged so that the distance of the Ath page and the Bth page to make and the 
confrontation include angle of the Ath page and the Bth page to make can be changed by this driver. 
And the 1st thru/or the 3rd electric eye 67, 68, and 69 fixed to the 1st thru/or the 3rd projector 64, 65, 
and 66 fixed to the Ath page, and the Bth page As shown in drawing 16 (b), when the Bth page becomes 
parallel to the Ath page and spacing of the Ath page and the Bth page becomes the predetermined 
distance D, the optical axis of 3 sets of light emitters and receivers is in agreement, respectively. It is set 
up so that the 1st thru/or the spot light from the 3rd projector 64, 65, and 66 may be received by the 1st 
thru/or the 3rd electric eye 67, 68, and 69, respectively. 

[0127] In therefore, the condition of irradiating spot light, from the 1st thru/or the 3rd projector 64, 65, 
and 66 When the Ath page or the Bth page is moved, the distance of the Ath page and the Bth page to 
make and the confrontation include angle of the Ath page and the Bth page to make were changed by the 
driver, the Bth page becomes parallel to the Ath page and spacing of the Ath page and the Bth page 
becomes the predetermined distance D As shown in drawing 27 , a predetermined detecting signal is 
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outputted from the 1st thru/or the 3rd electric eye 67, 68, and 69, respectively. 
[0128] Thus, while attaching 3 sets of light emitters and receivers which become the Ath page which 
meets, and the Bth page from the 1st the 3rd projector 64, 65, and 66 and the 1st thru/or the 3rd electric 
eye 67, 68, and 69 in the direction different, respectively according to the 7th example By changing the 
distance of the Ath page and the Bth page to make, and the confrontation include angle of the Ath page 
and the Bth page to make by the driver When the Bth page becomes parallel to the Ath page and spacing 
of the Ath page and the Bth page becomes the predetermined distance D Since the 1st thru/or the spot 
light from the 3rd projector 64, 65, and 66 are received by the 1st thru/or the 3rd electric eye 67, 68, and 
69 and a predetermined detecting signal is outputted, respectively, It is correctly [ easily and ] 
controllable so that the Bth page becomes the parallel location which kept the Ath page which meets, 
and the predetermined distance D. Therefore, the automatic control of the parallelism of the Ath page 
which kept the predetermined distance D, and the Bth page becomes possible by connecting the 1st 
thru/or each output and driver of the 3rd electric eye 67, 68, and 69. 

[0129] In the 7th example of the above in addition, the 1st projector 64 at right angles to the Ath page 
The 2nd projector 65 leans only an include angle phi from the normal stood to the Ath page, and from 
the normal stood to the Ath page, the 3rd projector 66 leans only an include angle psi, and is fixed, 
respectively. Moreover, although these [ 1st ] thru/or the 3rd projector 64, 65, and 66 are faced and the 
1st thru/or the 3rd electric eye 67, 68, and 69 are being fixed to the Bth page For example, as shown in 
drawing 28 , this 3rd projector 70 is faced instead of the 3rd projector 66 in it using the 1st projector 64 
and the 3rd projector 70 similarly fixed at right angles to the Ath page. The same effectiveness can be 
done so even if it fixes the 3rd electric eye 71 at right angles to the Bth page instead of the 3rd electric 
eye 69. It is because the relative location of the Ath page and the Bth page can be decided if the 
directions of at least 2 sets of light emitters and receivers differ among 3 sets of light emitters and 
receivers fixed to a different location. 

[0130] Moreover, in the 7th example of the above, although the case where it controlled so that the Bth 
page becomes parallel to the Ath page was explained, the Ath page and not only when the Bth page 
becomes parallel but the thing controlled to become a predetermined confrontation include angle is 
possible by adjusting the installation location of the light emitter and receiver of the group fixed to the 
Ath page and the Bth page, and its direction. 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



8/17/2004 



Page 1 of 4 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a schematic diagram for explaining the lead pin test equipment of the brush which 
transmits a signal to the revolving shaft by the 1st example of this invention. 

[Drawing 2] It is the block flow diagram which shows the circuitry which processes the output signal of 
the **** protection-from-light electric eye in the lead pin test equipment of drawing 1 . 
[Drawing 3 ] It is the timing diagram of the output signal of the **** electric eye in the lead pin test 
equipment of drawing 1 . 

[Drawing 4] It is the timing diagram of the output signal of the **** electric eye in the lead pin test 
equipment of drawing 1 . 

[Drawing 51 It is the block flow diagram which shows the circuitry which processes the output signal of 

the **** electric eye in the 1st modification of the lead pin test equipment of drawing 1 . 

[Drawing 6] It is the block flow diagram which shows the circuitry which processes the output signal of 

the **** electric eye in the 2nd modification of the lead pin test equipment of drawing 1 . 

[Drawing 7 ] It is a schematic diagram for explaining the lead pin test equipment of the brush which 

transmits a signal to the revolving shaft by the 2nd example of this invention. 

[Drawing 8] It is the block flow diagram which shows the circuitry which processes the output signal of 
the perpendicular electric eye in the lead pin test equipment of drawing 7 . 

[Drawing 9] It is the timing diagram of the output signal of the perpendicular electric eye in the lead pin 
test equipment of drawing 7 . 

[Drawing 10] When measuring disappearance pin several m of a lead pin, spot light is drawing for 
explaining that it is desirable to irradiate root Motobe of a lead pin. 

[Drawing 11] It is a schematic diagram for explaining the lead pin test equipment of the IC package by 
the 3rd example of this invention. 

[Drawing 12] It is the block flow diagram which shows the circuitry which processes the output signal 
of the perpendicular electric eye in the lead pin test equipment of drawing 11 , and a **** electric eye. 
[Drawing 13] It is the timing diagram of the output signal of the perpendicular electric eye in the lead 
pin test equipment of drawing 11 , and a **** electric eye. 

[Drawing 141 It is the expansion top view of the lead pin in the lead pin test equipment of drawing 11 . 
[Drawing 15] It is drawing for explaining the principle of the light emitter and receiver of the lead pin 
test equipment by the 4th example of this invention. 

[Drawing 16] It is a schematic diagram for explaining actuation of the light emitter and receiver used for 
the lead pin test equipment by the 4th example of this invention. 

[Drawing 171 It is drawing for explaining the modification of the light emitter and receiver of drawing 
15. 

[Drawing 18] It is drawing for explaining the modification of the light emitter and receiver of drawing 
15. 

[Drawing 19] It is drawing for explaining the process in which the deflection of a lead pin is inspected 
using the light emitter and receiver of drawing 16 . 
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[Drawing 20] It is the principle explanatory view of the lead pin test equipment by the 5th example of 
this invention. 

[Drawing 21] It is a schematic diagram for explaining the lead pin test equipment by the 5th example of 
this invention. 

[Drawing 22] It is the block flow diagram which shows the circuitry which processes the output signal 
of the perpendicular electric eye in the lead pin test equipment of drawing 21 , and a **** electric eye. 
[Drawing 23] It is a schematic diagram for explaining actuation of the both-way slide table in the lead 
pin test equipment of drawing 21 . 

[Drawing 24] It is a schematic diagram for explaining migration of the IC package in the lead pin test 
equipment of drawing 21 . 

[Drawing 251 It is a schematic diagram for explaining the positional controller by the 6th example of 
this invention. 

[Drawing 261 It is a schematic diagram for explaining the positional controller by the 7th example of 
this invention. 

[Drawing 27] It is the detection Fig. of the output signal of the electric eye of the positional controller of 
drawing 26 . 

[Drawing 28] It is a schematic diagram for explaining the modification of the positional controller of 
drawing 26 . 

[Drawing 29] It is a schematic diagram for explaining the conventional lead pin inspection approach. 
[Drawing 30] It is a schematic diagram for explaining the conventional lead pin inspection approach. 
[Drawing 31] It is a schematic diagram for explaining the conventional lead pin inspection approach. 
[Drawing 32] It is a schematic diagram for explaining the conventional position control approach. 
[Description of Notations] 
10i i= -- 1, 2, --, n- two or more lead pins 

1 1 - Brush 

12 — Transparence table 

13 ~ **** projector 

14 — **** electric eye 

15 — Time-of-day detector 

16 — The number counter of pins 

17 ~ ON / off time-of-day counter 

18 - OFF/ON time-of-day counter 

19 — The amount arithmetic circuit of height gaps 

20 - The number arithmetic circuit of disappearance pins 

21 — The amount store circuit of measurement 

22 - Defective judging circuit 

23 — Relative-speed-detector sensor 

24 ~ Distance detection sensor 

25 - It is a distance counter at the time of ON/OFF. 

26 — It is a distance counter at the time of OFF/ON. 

27 — Vertical illuminator 

28 — Perpendicular electric eye 

29 - The amount arithmetic circuit of location gaps 
30i i= - 1, 2, --, n- two or more lead pins 

31 » IC package 

32 - Transparence table 

33 - The 1st vertical illuminator 

34 — **** projector 

35 - The 2nd vertical illuminator 

36 - 1st perpendicular electric eye 

37 - **** electric eye 
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38 — 2nd perpendicular electric eye 
39, 40, 41 — Time-of-day detector 

42 - The number counter of pins 

43 - ON / off time-of-day counter 

44 -- ON / off time-of-day counter 

45 - ON / off time-of-day counter 

46 — OFF/ON time-of-day counter 

47 - The amount arithmetic circuit of location gaps 

48 - The amount arithmetic circuit of height gaps 

49 - The amount arithmetic circuit of inclinations 

50 - The number arithmetic circuit of disappearance pins 

51 - Total quantity store circuit 

52 — Defective judging circuit 

60 — Optical system 

61 - Projector 

62 - Electric eye 

63 - Stage 

64 - The 1st projector 

65 - The 2nd projector 

66 - The 3rd projector 

67 - The 1st electric eye 

68 - The 2nd electric eye 

69 — The 3rd electric eye 

70 - The 3rd projector 

71 - The 3rd electric eye 

80i i= - 1, 2, --, n- two or more lead pins 

8 1 - IC package 

82 - CCD camera 

83 — Displacement sensor 

84 - Photogenic organ 

85 — Electric eye 

86 - Laser length measuring machine 

87 - Reflective mirror 
100 - Projector 

102 - Lens 

104 - IC package 

106 - Lead pin 

108 - Transparence table 

110 - Electric eye 

112 — Electric eye 

1 14 — Electric eye 

116 Electric eye 

118 - Electric eye 

120 - Support frame 

122 - Optical system 

124 - Spot 

126 — Lead pin 

128 - Foundation 

130 - Slide guide 

132 - Both-way slide table 

134 - Light-emitter-and-receiver unit 
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136 — Light-emitter-and-receiver unit 

138 — Light-emitter-and-receiver unit 

140 - Light-emitter-and-receiver unit 

142 - Transfer robot 

144 -- Gastrostyle 

146 - Arm 

148 - IC chuck 

150 — Supply stage 

152 - Work-piece susceptor 

154 - Ejection stage 

156 - Optical fiber 

158- Detailed hole 

160 - Mask 

162 - Change machine 

164 - Index mark 

166 - 1st lead pin train 

168 - 2nd lead pin train 

170 - 3rd lead pin train 

172 - 4th lead pin train 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



8/17/2004 



Page 2 of 27 



(a) 



(c) 



10i (i=1.2,-,n) 
13-3«|fi]»^« 




fDrawing 2] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



8/17/2004 



Page 3 of 27 














F 







SEW*** 



.in 



fDrawing 3] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



8/17/2004 



Page 4 of 27 



!0>U- Ke>IMEttMu:*lt* 




AH rNjB 



TDrawing 14] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



8/17/2004 



Page 5 of 27 



HINDU - Ke>*_:tt_:„„lt* 




[Drawing 4] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



8/17/2004 



Page 6 of 27 



9 

e 

A 



ties 
IS 
* 

« * 



45- 

^Drawing 15] 



0 s 



I 1 

I I 
I I 
I 1 



I I 

t I 
I I 

1 I 



-o* 



Q}I> 

jus 




p 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



8/17/2004 



Page 7 of 27 




104»IC/<y*— 5/ 
106 - V- Ktf> 

110-SJfeSf 



fDrawing 17] 




http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



8/17/2004 



Page 8 of 27 



® 

m 

53 



T 

cvi 



CO 



2 88 



A 

•R 
fi 

A 





CM 

• ( 




Sfi 


A 




!u 




4K 


* 


R 





A 



\ 
A 
1v 



GO 



A \ 



in 



-a 



CO 

CM 



[Drawing 6] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



8/17/2004 



Page 9 of 27 



BD1 0> U - K £ >mmWi<r>%2<T>^WM^ 43 tt * 



ft 

m 



T 

CVJ 



CO 



t m 



A 

a 

A 
13 



0> 

J 7 " 



is « 



(I 

* 



IN A 

*■!> 

\«R 
A Hi 



8 



A A 
\-R 



•J3 V 



.CNJ 
CM 



I 



TDrawing 7] 



http://www4.ipdI.jpo.go.jp/cgi-bin/tran_web_cgLejje 



8/17/2004 



Page 10 of 27 



(a) 



(b) 



(c) 



11 




11 



101 (i=1.2,-,n) 
-U- KfcT> 

28-M*5fe« 



28 









at 




« 








* 



-27 



10l 102 j lOn 

4 ^ ■ * ■ i 




10i 1(£T / 



[Drawing 8] 



http://www4.ipdI.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



8/17/2004 



Page 11 of 27 



H7oy- Ktr>j|ttinnc*it«tiit*afe»«) 




35 

T 

CM 



n 


tf 


A 




U 


IS 


*K 


* 


IK 


















F 


V 





.CO 
C\J 



[Drawing 9 ] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



8/17/2004 



Page 12 of 27 



®7<» U - KeXOKIC * It 5 




http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



8/17/2004 



|9-*XW*AA1 l7-»*tt*Bjft| 

163 — jmj] iQBi nnnn"— i7D 




150 



HUDU 

154 



104 
106 
144 
164 
166 
168 
1T0 
172 



MS 



[Drawing 101 



(a) 




(b) 



2L+W 



LJ 



W L 



10k 



TDrawing 16] 



http://www4.ipdljpo.go.jp/cgi-bin/tran_web_cgi_ejje 



Page 14 of 27 



100 - »*$2 

104 « ic/< y ^- y 

106 - 'J-KfcfV 
112-3X8 
114-3*8 
116-3*8 
118-3*8 

122-*** 
124- x#y h 




TDrawing 20] 



http://www4.ipdljpo.go.jp/cgi-bin/tran_web_cgi_ejje 



8/17/2004 



Page 15 of 27 



(a) . 



(b) 



\ 



A 



/b 
/ 106 



V 



D\ A D 

\ J"'"! 

C b\ — J C 



\ 



V 



! : A 

B* / C B 

/ 



A 



I 



118 



V 



116 

106 - U-Kfcfv 
1 16v 2*68 
118 -gftg 



r«\ 

106 \ 



r 



TDrawing 27 ] 



oo 



[Drawing 111 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



8/17/2004 



Page 16 of 27 



(a) 



(b) 



it 




* 


it 




it 














» 




II 


2 








38- 



m 






it 






s 












« 




8 


2 




1 



36 



30i (l-l,2 f -,n) 

-u-Ktr> 

31~lC/tv $--*>" 

32- itW^-^iU 

33- «i«>«at«bfe« 

35- *2<DSi*Jfl3te« 

36- ft10£ftfi£S 

37 -*IGJ«#» 
38-«2<DMg3fc» 




Eitjft3fe820> — — 30n „ 

XA'T7 P 



{Drawing 12] 



http://www4.ipdl.jpo.gojp/cgi-bin/tran_web_cgi_ejje 



8/17/2004 



Page 17 of 27 



001 1 <r> y - K tr >*«»__ 13 It * Sitf&feffatf 



as 

« 

m 



T 

5 



9 



0> 
CO 



If* 



J* 



* 

V 



as 
m 

X 

5 « 



< 





as 

(ED 




V 


* 




m 



as 
0 
* 



A 

n 

A 



I 



ft 

\ 

A 
tr 



•OS 

A 



9 



CM 



o 
10 



A 
IS 



as 



ft 



A 



\ 
A 



3 F= 



ft 



A 



V 
A 



_j as 
— 1 



ft 

A 



A 



•It 

T — 



ft£«S(eia& 



if MWttDM 

? 

to 

CO 



3<2«*tt 

— K — 

CO 



fDrawing 131 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



8/17/2004 



Page 18 of 27 



6 

S 
S 

6 




CO 



CO 



-0 O 



fDrawing 18] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



8/17/2004 



Page 19 of 27 



^100 




[Drawing 191 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



8/17/2004 



Page 20 of 27 

a 15 o&$:Jt®0&m\zmw+zt:#><D® 



,—100 




[Drawing 30] 
(a) 




(b) *tt*>*o*H*:<b)*# 




i / IV;\ • * • 

* m 



801 <MA"V0 
81—IC/t?$r-y 



fDrawing31] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



8/17/2004 



Page 21 of 27 




(b) 



W 8.6 J0< J* 



8& 3 85 



__j 



>81 



80i (n1,2,"Mi) 
85-B*ll 



[Drawing 21] 

raw®* 5 <Dm&mz±i u - Ke>««E^fi^ 



T 



134 132 138 



mar 



QBE 



136 
148H: 



146' 



o 



140 



U—148 



50 



154 



2 



(a)±ffiH 



143 



128 



CTO 



144 
136 



IS -152 



-134 



128* 






130- 






132- 






134- 




h 


136- 






138- 


y 




140- 




h 


142- 






144- 


♦Aft 




146- 






148- 






150- 






152- 






154- 







-132 



130 



a- 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_vveb_cgi_ejje 



8/17/2004 



Page 22 of 27 



f Drawing 231 

B 21 © <; - KtrvttSttKrcfctt* 



134 132 138 



136' 



7* 



BE 



152 



O 

u 



140 



I] 



-142 



ogM50 



154 



(a) 



134 132 13 8 



3EC 



HI 



130 



Dl52 



136' 



o 



u 



140 



-142 



-150 



154 



(b) 



fDrawing 32] 



AS 

J_ 



-87 



1 



88 



88-JS»t$5- 



rDrawing 22] 



http://www4.ipdI.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



8/17/2004 



Page 23 of 27 



H 21 © 'J - K £>ft£Stt£fc#SSi_£^£tf 



§1 

Is 

lite 



in 



3 



CO 

X 



3 



Si 



-PS 

A 
A 



A 



CO 



3 



K ... 



s 



«58 



1 

PN A 



HIS 



A 



3 



IN A 
A* 



ESS 



A 



mm 



"7^ 

CM 



"7" 



CM 



"7 

00 



7 



CM 



TDrawing 25] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



8/17/2004 



Page 24 of 27 




[Drawing 26] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



8/17/2004 



Page 25 of 27 




a 



rDrawing 281 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



8/17/2004 



Page 26 of 27 




http://www4.ipdl.jpo.go.jp/cgi-binytran_web_cgi_ejje 



8/17/2004 



Page 27 of 27 



(a) 



r 81 

J 802 804 



801°^ 80s 



r 



82 



(b) 




808 8Qi 804 80n 

(C) 0CD*it9tf>*»ja*B* 

?1 802 80s 804 80s 




80J NA-,n) 

€1"IC/<!y4r-S* 



[Translation done.] 



http://www4.ipdljpo.go.jp/cgi-bin/tran_web_cgi_ejje 



8/L7/2004 



